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...try Sci-Mate! 

With Sci-Mate" data management software and your microcomputer, you can 
enhance your reprint file — by turning it into an easily accessible, personal data base. 

Sci-Mate works because if 8 the first data management system designed especially 
for reprints. Each citation you enter can be any length and can include any descriptive 
notes you want to add. And you communicate with Sci-Mate in plain English! 

When you need to locate an article, you're not limited by "keywords" — you can search 
by any characters, word, name, or phrase that might be anywhere in any entry. Your 
searches are fast because Sci-Mate's random access storage provides rapid retrieval. 

If you need a bibliography on a specialized subject, you can print it out in minutes with 
Sci-Mate, or you can integrate it into your existing word processing system. Sci-Mate 
even generates reports to your specifications. 

These are only a few of the features that make Sci-Mate invaluable. And it costs 
just $540. 

There's also additional software that takes you through searches on DIALOG, 
MEDLINE, ISI, and BRS even if you don't know the languages of those sys- 
tems. With the Sci-Mate universal online searcher, you can immediately incor- 
porate the results of your online searches into your Sci-Mate data manage- 
ment system. Sci-Mate's universal online searcher costs $440. 
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Purchase both at one time and pay $880 — a $100 savings. 

Find out how Sci-Mate can help reduce entropy in your reprint file 
call 800-523-4092, or mail the coupon below. 



□ Sci-Mate is just what I've 
been looking for! Please 
send me more information. 
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(Sci-Mate is available for IBM PC, Vector 3 or 4, Apple II, and 
TRS-80 model 2) 




To order, call 800-523-4092. 
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Remedial lessons for physics 



ITS official— physics in a bad way. That 
is, if you exclude from "physics" the 
glamour areas of astronomy and particle 
physics, leaving the substantial but hard-to- 
define area that includes our knowledge of 
solids, liquids and gasses, interactions 
between atoms and electrons, magnetism, 
instruments and techniques. The word is 
that morale is at a low ebb among univer- 
sity researchers in "mainstream physics". 

The reason is largely that younger 
researchers are unwilling or unable to 
embark on a career in this kind of research. 
Those who are brave enough to hope for 
one of the few lectureships around tend to 
go for the astronomy or nuclear physics. 
Elsewhere there is a preponderance of older 
lecturers who have heavy teaching loads, a 
discouraging success rate for grant applica- 
tions, and a shortage of people actually to 
carry out the research, so physics 
departments have to be very determined 
indeed to maintain a thriving research 
programme. Not all of them are. 

Yet, the physicists maintain, this type of 
research underlies new developments both 
in technology, and other sciences. Such all- 
embracing inventions as the transistor, X- 
rays and nuclear magnetic resonance spec- 
troscopy all come into this category. And if 
such research is neglected, no-one will 
stumble over the next brilliant idea. 

Against this background, with the 
general shortage of funds for science, all 
researchers are being forced to justify their 
demands in terms of "packages"— research 
arranged around well-defined themes. 
Physicists seem to be finding this particu- 
larly difficult. First, physics itself is dealt 
with in a disparate way. Particle physics 
and astronomy each have their own source 
of funds: so does engineering. A given 
physics department may have money from 
all three of these, as well as the general 
physics pool. Also, say the physicists, the 
nature of physics itself makes it difficult to 



compartmentalise. And thev are reluctant 
to make the categories so tight that really 
original work cannot break through. 

Despite the difficulties there are now 
eight or nine themes that define the 
programme of the physics committee of the 
Science and Engineering Research Council. 
They include the development of new 
lasers, magnetism in metals, electronic 
properties of organic conductors, and such 
like, with particular emphasis on working 
in collaboration with industry where 
relevant. It is now up to the mainstream 
physicists to show that they can organise 
themselves to the point where they can 
justify their basic funds, and the extra 
monev that has now been set aside for them 
(This Week, 3 February, p 287). Then they 
could talk about bringing all the funds for 
physics under one umbrella. 

The debate in physics has highlighted 
other issues that will not be so simply 
resolved. The first is the number of big 
machines in basic science that the SERC is 
trying to build on a tight budget. As a result 
equipment is late coming on stream— a 
blow to the morale of the users. And when 
it comes there is not enough cash to make 
the best use of it. An added irritant is that 
the SERC employs permanently people 
who would not even get jobs in universities 
now. The result is that they fail to do the 
jobs they take on, witness the case of an 
operating system for the PERQ computer 
(This Week, 20 January, p 144). Mean- 
while the SERC will not employ people in 
universities: it will give them short-term 
contracts only. 

Will the Department of Education and 
Science inquiry into where research council 
money goes, grasp this nettle in its report, 
due in April? That would throw up some 
even more interesting questions— and 
might eventually drive research money 
back into the universities where, at least for 
the most part, it belongs. □ 



That sinking feeling 



'""THE COMPUTERS on board HMS 
A Sheffield functioned effectively prior 
to and during the attack: allegations that 
the Exocet missile was mistakenly identi- 
fied as friendly are without foundation." So 
said defence minister Peter Blaker last week 
in response to a question from Tarn 
Dalyell. Despite this official denial. New 
Scientist stands by its report that the Abbey 
Hill electronic support measures (ESM) 
equipment aboard the destroyer identified 
the missile that sank it as friendlv (This 
Week, 10 February, p 353). 

After the sinking of HMS Sheffield, the 
Ministry of Defence asked MEL (which 
makes the Abbey Hill equipment) to come 
up with a modification to ensure that it 
rapidly alerted crews to further Exocet 
attacks. Until the Sheffield incident, the 
MoD had abided by an agreement with 
Exocet's French manufacturers that the 
British would not open up the missile's 
guidance section. After the attack on Shef- 
field, MoD technicians got out their screw- 
drivers. 

The Royal Navy rapidly came up with a 
countermeasure once it had discovered 



exactly what circuits Exocet used to foil 
attempts to head it off. As the Fleet Air 
Arm's quarterly magazine says, "A more 
unusual task was the manufacture of 
Exocet decoys." The Royal Navy formed a 
special squadron. No 815, to carry these 
decoys on Lynx helicopters aboard the 
aircraft carriers in the South Atlantic. 

Although the Royal Navy was slow to 
appreciate the danger posed by Exocet in 
the Falklands conflict, it soon made 
amends. Just as the sinking of the Israeli 
destroyer Eilat by Egypt's Russian-made 
Styx missiles in 1967 spawned the new 
breed of anti-ship missiles such as Exocet, 
the destruction of HMS Sheffield is already 
causing a radical rethink by the world's 
naval planners. 

As the only country with first-hand 
experience of modern missile warfare at 
sea, Britain will benefit from its hard- 
learned lesson. If the United States Navy 
had operated Sheffield, Congress would 
have openly debated the affair and heads 
would have rolled. Is the British MoD 
really serving anybody's best interests by 
refusing to come clean? □ 
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THIS WEEK 



Britain plans new nuclear dumps 



A PLAN to dump thousands of ~ 
trainloads of radioactive waste _ 
"from Britain's nuclear power 
stations in three new burial 
grounds— one of them 300 m 
underground— will be announced 
soon. It is part of a move to clear a 
growing backlog of radioactive 
waste, some of which has been in 
store for 25 years. 

The dumps could cost £100 
million to build at today's prices. 
They will be run by private firms 
under contract to Britain's new 
nuclear waste authority, NIREX. 
Peter Curd, a spokesman for 
NIREX said this week that the 
body will apply for planning 
permission for the dumps "within 
the next few months". 

Details of the main part of the 
plan, to dispose of 100 000 drums 
containing 45 000 cu.m of waste 
with "intermediate" levels of radio- 
activity in two dumps, are revealed 
in a new technical report from the 



UK 



Atomic Energy Authority. The third dump 
will deal with the huge amounts of low- 
level waste that are currently handled at the 
Drigg tip in Cumbria. 

Ministers may decide to extend the 
dumps to take the masses of rubble that will 
be produced when Britain's first generation 
of Magnox power stations are demolished 
in the 1990s. And they may have to be 
adapted to receive radioactive medical and 
industrial waste that is currently dumped in 
the Atlantic each year. Britain is under 
pressure to end this dumping following the 
vote at last week's London Dumping 
Convention for a moratorium on all sea- 
disposal of radioactive waste (see right). 

The dumps will be big enough to take 
waste produced up to the year 2000. But 
they will begin life by taking the 20 years' 
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Seaside version of the deep-disposal dump 

accumulation of magnesium oxide clad- 
ding from around uranium fuel rods used 
in the Magnox reactors. The cladding is cut 
from the rods before the fuel is reprocessed 
at British Nuclear Fuel's Sellafield 
(formerly Windscale) works. The cladding 
is in store in ponds at Sellafield. It was once 
intended to dump this and most of the rest 
of the waste now earmarked for the new 
dumps at sea. But government policy 
changed after the Royal Commission on 



Environmental Pollution reported 
in 1976 that "there are very strong 
grounds for doubting whether 
dumping on this scale will be 
acceptable". 

Scientists at the UK.AEA have 
decided that it would be too 
expensive to reprocess these 
"intermediate" wastes to make 
them safer before dumping. The 
dumps will not, however, take the 
highly radioactive waste produced 
when the fuel rods themselves are 
reprocessed to reclaim uranium 
and plutonium. (This waste will 
stay at Windscale until a final deci- 
sion is taken on what to do with it.) 

There will be three dumping 
grounds: 

• A labyrinth of concrete-lined 
tunnels 300 m below ground will 
take the majority of the 
nuclear waste— 67 000 drums— that 
contains large amounts of 
plutonium-239 and-240 and ameri- 
cium-24 1 . The isotopes give off long-lasting 
alpha radiation and the waste will remain 
dangerous for 3000 years or more. One idea 
is to build this dump under the sea-bed, 0-5 
km off-shore. It would be reached by a rail- 
way tunnel from the beach and sealed in 
with concrete when full (sec diagram). 

• An "engineered trench" 30 m deep will 
take 34 000 drums of intermediate wastes 
with low levels of alpha radiation. 

• A shallow trench, similar to the Drigg* 
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Britain in deep water over sea-dumping 



suffered a 
setback at last 
week's meeting of the London 
Dumping Convention. On 
Thursday delegates approved a 
resolution calling for a two-year 
ban on dumping radioactive 
wastes in the sea. And the 
following day Britain lost its 
battle to impose the burden of 
scientific proof on those who 
oppose radioactive dumping. 

The two-year moratorium is 
not binding, and Britain, which 
is responsible for 90 per cent of 
all radiactive waste dumped at 
sea, has already said that it will 
not comply with the ban. The 
moratorium was a compromise, 
suggested by Spain, off whose 
coast Britain dumps its 

Originally two Pacific island countries. 
Kiribati and Nauru, who fear Japan's 
plans to dispose of radioactive waste near 
their shores, tabled a binding amendment 
adding radioactive waste to the 
convention's annex of banned substances. 
The Nordic countries suggested instead a 
phase-out of such dumping by 1990. But 
delegates decided to opt for a scientific 
review of all amendments to the annex. 
The) voted by 19 to 6 in favour of a two- 
year moratorium, during which time a 
scientific committee will "review the 
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waste. 



scientific and technical consid- 
erations relevant to the proposed 
amendments". The committee's 
findings will be presented in 
1985. 

last week's meeting left the 
crucial question of burden of 
proof open— a fact which may 
have shifted the odds in favour 
of the would-be banners. Britain 
would have liked the scientific 
committee to be asked to present 
elear evidence that radioactive 
. dumping is damaging before it 
J could recommend a ban. The 
t nations who oppose dumping 
1 want proof that it is not harmful. 

Now the delegates' meeting in 
\ 1985 will be free to make up its 
own mind. The chances are that 
Britain will have to find a new place to 
dump waste by the end of the decade. 
• Britain will dump 50 per per cent more 
radioactive waste this year than last. The 
wastes include leftovers from the 
reprocessing of spent fuel from nuclear 
power plants, from isotope production and 
from work at research establishments. 
Hie waste, to be dumped in July, will 
contain twice as much alpha radioactivity 
(mostly plutonium) and three times as 
much beta/gamma activity as was 
dumped last summer. 

Catherine Caufield 
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Windscale report angers nuclear industry 



'T'HE publication last week of the 
A National Radiological Protection 
Board's assessment that some 260 people 
may have caught cancer of the thyroid as a 
result of a fire at the Windscale plutonium 
pile in 1957 has been greeted with anger by 
the British nuclear industry. 

The report undermines the industry's 
often-repeated assertion that nobody has 
been killed by the British nuclear 
programme. More than that, it threatens 
the industry's preferred method of assessing 
risk and calls into question the adequacy of 
the emergency measures that would be 
adopted after an accident. 

At the time of the fire. British Nuclear 
Fuels Ltd. which runs Windscale. used its 
own estimates of the doses of iodine- 131, 
the most dangerous radio-isotope released 
during the fire, on individuals to claim that 
nobody was at risk. The NRPB. however, 
has now attacked the problem from the 
other end. by assessing the radiation dose 
on the British population and extrapolating 
from that 260 cases of thyroid cancer and 
13 deaths were likely. The BNFL method 
assumes some kind of "safe" level: the 
NRPB's does not. BNFL this week dis- 
missed NRPB's approach as "theoretical." 

At the time of the fire, government 
health officials poured the milk from cows 
grazing across 500 sq.km of Cumbrian 
farmland into the sea. This was said to be 
"erring wildly on the cautious side." In fact, 
the NRPB concludes, the ban on milk 
distribution only cut the total collective 
dose of iodine- 1 3 1 to the population by 12 
per cent. 

Most of the rest of the iodine reached the 
population via milk, produced all over the 



country, that was not banned. "The most 
exposed group." says the report "were 
young children drinking milk produced in 
the northern counties." 

Since the cancers may take several 
decades to appear, some of those children 
may still be at risk. The NRPB now intends 
to begin an epidemiological investigation 
across Britain to see if it can spot any 
increase in the incidence of thyroid cancer 
in areas under the flight path of the radi- 
ation cloud that spread south-east from 
Windscale 25 years ago. 

The report notes thaf'the introduction of 
counter-measures following a nuclear | 
accident" are still "based on the reduction 1 
of individual risk", rather than on any ? 
assessment of the overall impact on the " 
population as a whole. There may now be 
pressure for this to change. □ 




H 'indscale: a hard winds 



Bad omens for Sizewell's timekeeping 

TT TOOK an average of 106 months to 
A build the six nuclear power stations that 
were completed in the US last year. This is 
16 months longer than the Central Elec- 
tricity Generating Board budgets for in its 
statement of case for the Sizewell pres- 
surised-water reactor. And 32 months 
longer than the board hopes to take. 

The US Atomic Industrial Forum— an 
industry lobby group-^says that nuclear 
power should move into second place, 
behind coal, as a producer of electricity in 
1983. In 1982 electricity utilities cancelled 
18 nuclear power stations, some of them 
well advanced in construction. 

The president of the AIF. Carl Walske, 
says: "The challenge of the industry and 



the [Nuclear Regulatory Commission] is to 
squeeze construction time down to six 
years as a rule, rather than the exception." 
The CEGB says that it should be possible 
to build a PWR in Britain in six years, but 
it uses a period of 1\ years in its calcu- 
lations of the economics of Sizewell B. 

There are cases in the US where the 
construction time is less than 90 months. 
The AIF expects it to take 68 months to 
complete St Lucie 2 in Florida, which is 
due to be commissioned this year. And the 
first of three units at Palo Verde in Arizona 
could cross the finish line in about 87 
months. Both power stations are, like 
Sizewell, PWRs. But the nuclear parts were 
designed by Combustion Engineering. □ 



► site, will take the low-level waste which 
will be covered with 1m of topsoil and left 

to decay. 

There are plenty of possible sites for these 
dumps. The problem will be to find one 
without any geological "boobytraps". such 
as heavy faulting, without generating a 
political furore. The row that followed the 
announcement of a programme of drilling 
to find a suitable site for burying high-level 
waste— and resulted in the programme 
being called off two years ago— has led 
NIREX to abandon any hope ofdrilling to 
find the best geological formation for the 
intermediate waste. Instead, a desk study 
will have to suffice. The final decision on 
where to apply for planning permission to 
build is certain to be taken on political 
grounds. NIREX will opt for the place 
where they arc least likely to meet 
opposition. 

This political dimension may make the 
massive civil engineering work even more 
hazardous. The design study notes: 
"Unfortunately, with only limited geologi- 
cal information available and in the 
absence of normal site-investigation data, it 
is prudent to consider construction in what 
may prove to be adverse as well as favour- 
able conditions." 

Rocks that should prove suitable for 
taking the highly-active waste are 
mudstones and sandstones in coastal areas, 
where the sand is saturated with salt-water, 
says the study. Suitable sandstones are 
found along the Lancashire and Cumbrian 




Radioactivity— encased in concrete 



coasts: either side of the Severn estuary : in 
Lyme Bay. Dorset: in north-east Scotland 
and the Orkneys: in Devon and in parts of 
north-east England and south Wales. Suit- 
able hard argillaceous rocks— mudstones 
and shales— arc found in Wales. Devon, the 
Lake District and the southern uplands of 
Scotland, says the report. For these rocks 
there is no need for a coastal site. 

A third idea, to put waste in existing 
man-made caverns in chalk or limestone, is 
still being assessed. Such caverns arc avail- 
able in Kent. Wiltshire, Cleveland, 
Humbcrside and Lincolnshire. 

The UKAEA's report proposes that 
special trains with 10-12 wagons, each 
loaded with flasks containing drums of 
waste, will travel on public railways 
between the Sellafield reprocessing plant 



and the waste dumps, which could be up to 
400 km away. It envisages 595 train jour- 
neys each year— more than 800 journeys in 
all. British Rail's technical centre in Derby 
is already at work designing wagons for the 
trains. Before beginning its travels all the 
waste will be mixed with bitumen or 
concrete and sealed in 0.5 cu. m drums. 

The report says that the waste may start 
being moved from Sellafield in 1988. But. 
even if work on the deep-disposal site gets 
under way this year, there is "virtually no 
possibility of having the repository avail- 
able before 1997." So the plan is for the 
waste with the high-alpha content to be put 
in an interim store. The store will cost more 
than £20 million. 

The store will be quite separate from that 
planned by the Central Electricity Gener- 
ating Board to house spent nuclear fuel 
before it is reprocessed. But. in both cases, 
the need for and expense of the stores arises 
from the nuclear industry's failure to plan 
ahead for getting rid of its waste 

The report admits to several outstanding 
questions about the long-term safety of the 
deep-disposal dumps. The absence of data 
from boreholes on particular sites means 
that "the long-term radiological 
consequences arising from activity trans- 
port by circulating groundwater have not 
been asssessed". And it says: "A more 
comprehensive investigation" is needed to 
find out whether concrete can contain the 
radioactivity for 3000 years while the radio- 
activity decays. □ 
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British plastic-heart operation fails 



SURGEONS at Harefield Hospital near 
London have secretly taken the first step 
toward implanting Britain's first artificial 
heart. A team under Magdy Yacoub, the 
heart transplant pioneer, last Thursday 
attempted to connect a 61 -year-old 
London man to the pumping section of an 
American cardiac-support machine. The 
attempt failed, and the man died in surgery. 
The team did not issue a statement and 
staff were told not to talk about the opera- 
tion. 

Only one person has survived an oper- 
ation to implant an artificial heart. He is 
Barney Clark, a dentist from Salt Lake 
City, Utah. Clark has been living with a 
Jarvik 7 implant, connected to a separate 
air compressor, since 2 December last year. 

Clark's implant, which replaces the two 
ventricles— bottom pumping chambers— is 
made of polyurethane and aluminium. It 
weighs 300 grams, 20 grams more than a 
large man's heart. Compressed air oscillates 
the ventricles, circulating blood around the 
body. 

The operation at Harefield last week was 
not an attempt to replace the entire heart. 
The patient had come to the hospital for 
tests, and suffered a massive heart attack. 
Magdy Yacoub was summoned, and 
decided the only way to save the man 
would be to boost 
his heart with part 
of a cardiac support 
system that Yacoub 
borrowed at an 
international con- 
gress last October. 

A spokesman for 
the hospital des- 
cribed the device as 
a "sophisticated 
pacemajcer" similar 
to the Utah device. 
Yacoub connected 
the device, but the 
man died in the 
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Thursday morning. The staff at the hospital 
were keeping silent this week. The reply of 
one surgeon when asked whether the opera- 
tion had taken place was "I think not". 

Harefield Hospital has carried out 48 
heart transplant operations. Twenty three 
of the patients are still alive. Candidates for 
transplants normally need careful 
selection— which was obviously impossible 
in the emergency that preceded last week's 
operation. "It was a fifty-fifty chance of 
saving someone on the verge of death," one 
source close to the surgeons said. 

The surgeons in Utah who carried out 
the first artificial heart operation are still 
waiting to see how their patient manages 
before carrying out any more operations. 
They will also need approval from the US 
government's Food and Drug Adminis- 
tration before the implant can be used regu- 
larly. No such hurdle exists in Britain. A 
spokesman for the Department of Health 
and Social Security said a decision to 
implant an artificial heart would be up to 
the doctor "like any other replacement 
operation". 

The University of Utah said that Barney 
Clark was "fine, in fair condition" when 
New Scientist went to press. □ 
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Magdy Yacoub (left) and the US heart of plastic 



Inter-City gets the six-degree bends 



"ORNISH Rail are to develop an electric 
-Dversion of the 200 km/h high-speed 
train (HST), which runs its Inter-City 125 
services. Officially the electric HST is still 
intended as a stopgap for the much-delayed 
advanced passenger train. But in practice 
this is not so much another nail in the coffin 
of the advanced passenger train, more shov- 
elling the earth on top. 

In a reversal of policy, British Rail has 
also accepted that conventional trains can 
take bends faster. British Rail's standards 
for the maximum speed that trains could 
round bends were based on tests done on a 
branch line in North Wales with a tank 
engine in 1949. After these tests the railway 
engineers laid down a maximum sideways 
acceleration equivalent to tilting the track 
by 4 '. degrees. Following recent tests with a 
176 km/h train, however, the engineers 
have agree that the speed through bends 
can be increased to 6 degrees of track 
tilt— or "cant deficiency", in the railways' 
jargon. 

Trains with a maximum speed of 176 
km/h (compared with the present 



maximum of 160 km/h will take bends 
faster and will run from London to Liver- 
pool and Manchester next year. The follow- 
ing year British Rail's London Midland 
region hopes to run electric HSTs, but 
these are now the subject of a row between 
the region and engineers at BR's 
headquarters. 

The headquarters' engineers want to 
develop an electric version of the HST, 
which will involve considerable redesign 
and could take several years to complete. 
The London Midland region, however 
which has to run the trains, wants them in 
service as quickly as possible. It would 
dearly like (as one railway manufacturer 
has proposed) to rip the diesel engines out 
of an existing HST and replace them with 
electric engines, and then use this train for 
tests. 

Meanwhile, back in the sidings at Derby 
the APT is still being modified, after its last 
run before Christmas when some bolts 
worked loose on its bogies. BR says it hopes 
to start test runs from London to Glasgow 
again "soon". Mick Hamer 



Eradicating liver cancer 

DOCTORS are claiming a "landmark in 
' waodinino" Tllon bolioiTO ihnt 
preventive medicine . I hey believe mat 

one of the most common cancers, liver cancer, 
could be largely prevented by a vaccine. Special- 
ists from 16 countries said after meeting this 
month in Geneva that "for the first time, unique 
opportunities exist to prevent a frequent cancer 
by vaccination". 

Liver cancer is one of the 10 most common 
cancers in the world and also one of the most 
deadly. It is panicularly prevalent in developing 
countries where it claims 250000 victims each 
year. Few of them survive. 

Professor Arie J. Zuckerman of the London 
School of Hygiene and Tropical Medicine, who 
co-chaired the Geneva meeting, said he believed 
that a newly-developed vaccine could prevent 80 
per cent of liver cancers and that 200 000 lives a 
year might be saved "at a conservative estimate". 
"This is an exciting advance" said Zuckermann 
"a landmark in preventive medicine". 

Most people who get liver cancer are afflicted 
with the hepatitis B virus. New studies, carried 
out in several countries, have shown that immu- 
nisation can prevent infection with the hepatitis 
B virus. Professor Zuckerman said that field 
tests, using the new vaccine, are now to be done 
in West Africa, Burma and China. □ 

Celltech tries direct selling 

BRITAIN'S biotechnology company, Cell- 
tech. is making a pitch at a £2000 million 
market to pull itself into the black. The 
company's latest annual report, published this 
week, says the company is well-placed to attack 
the business of making, promoting and selling 
diagnostic kits for hospitals. It has set up a new 
division to do the job — its first venture into direct 
selling. Celltech made a loss of £ 1 .9 million last 
year, much of which went on setting up new 
research projects. □ 

Japan takes X-ray lead 

THIS WEEK Japan launched a new X-ray 
satellite, ASTRO-B. It will study individual 
X-ray sources in more detail than its predecessor, 
the five-year-old Hacucho. These two are the 
only X-ray satellites now working, although 
some Western astronomers doubt that the 
Japanese can continue to control both with their 
small team. The Japanese satellites currently 
represents half the world's astronomy 
satellites— the other two being IRAS (see p. 507) 
and the International Ultraviolet Explorer. □ 

The great TMI show 

THERE IS a new attraction on the tourist 
circuit in the US— the nuclear power station 
at Three Mile Island. So many groups want to 
visit the plant, which was stricken by a now- 
notorious accident to its reactor in 1979 that its 
owner. General Public Utilities, has a waiting 
list. Meanwhile GPU wants other electricity 
companies to contribute to the cost of cleaning 
up the site. It says that other owner of PWRs are 
learning a lot about reactor safety as the clean-up 
continues. But so far only the West Germans 
have shown any inclination to chip in. 

Top of their shopping list is a robot that can 
climb stairs. The restoration team wants to send 
a robot down into the basement of the reactor. 
which is flooded with contaminated water. 

Open house for high-tech? 

BRITAIN'S new environment minister. Tom 
King, this week gets the chance to choose 
whether a piece of derelict land at London's 
Elephant and Castle should be used for housing 
or high-technology industry. The idea of an 
"urban science park" comes from the director of 
the Polytechnic of the South Bank, John 
Beishon. It would be an extension of his build- 
ings. He already has the backing of £4-5 million 
from the Prudential insurance company. But the 
land is zoned for housing and Southwark has a 
long waiting list. With local councils deadlocked. 
King must decide. □ 
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Tell-tale antibody that marks diabetics 



BREAKTHROUGH may be at hand 
combating one of the most 



m 



perplexing diseases of adolescence, juvenile 
diabetes. American doctors may soon be 
able to spot potential victims before the 
symptoms develop. 

Juvenile diabetes is an ailment that 
strikes its victims before or during adoles- 
cence, destroying their bodies' abilities to 
produce insulin, the hormone that enables 
the body to use and store sugar. About one 
in every 350 American children suffer the 
disease, which appears to run in families. 
Doctors put the life expectancy of 
sufferers at about 40 years— even if 

Antibodies beat off 



rejection of blood cells 
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claiming a new 
success for monoclonal 
antibodies in fighting 
the rejection of trans- 
plants by the human 
body. Last week a team 
•®*5'^VS) tmm Boston's chil- 
f^JJ"j^5^J i t»1 dren ' s hospital an- 
nounced that they had, 
for the first time, used 
the treatment to halt a 
"graft-versus-host" at- 
tack that was actually 
in progress. "We were able to stop what was 
clearly a fatal reaction," announced Dr 
Fred Rosen. 

The patient was Bryan Ahlers, an eight- 
day-old boy from New York, who was born 
with severe physical problems. During 
an effort to overcome one of those 
problems— a heart defect— surgeons gave 
the boy a blood transfusion. Almost imme- 
diately he developed a lobster-red rash, the 
first sign of what is known as graft-versus- 
host disease. Physicians found that Bryan 
had been born without a properly-working 
thymus gland. This left him defenceless 
against the foreign white blood cells in the 
transfused blood. The cells immediately 
attacked his organs. 

The doctors made monoclonal anti- 
bodies against the attacking white cells in 
the transfused blood and Bryan's parents 
agreed to try the treatment in a desperate 
attempt to save him. Two days after the 
reaction began, the child received the 
antibody treatment. It worked and halted 
the attack. 

A group of physicians at Harvard 
University has pioneered the use of mono- 
clonal antibodies to combat graft-versus- 
host disease, a condition in which specific 
cells in the body turn on other body tis- 
sues. The treatment was first tested in 
patients who received transplants of bone 
marrow. 

In two-thirds of such patients, white 
blood cells known as T-Lymphocytes that 
are produced by the marrow attack their 
fresh surroundings. 

The monoclonal antibodies work by 
combating the T-Lymphocytes and other 
threatening cells. They have apparently 
prevented the graft-versus-host reaction 
from starting up in a number of patients 
who have received bone-marrow trans- 
plants. □ 



Peter Gwynne, New York 

they have daily injections of insulin. 

Until recently, researchers have thought 
that juvenile diabetes developed suddenly. 
Now it seems that the disease builds over a 
period of years. Last week, a group from 
Boston's Joslin diabetes centre announced 
that it had devised a blood test that can 
identify children most at risk. If the test 
proves successful, it may enable physicians 
to start therapy for the condition before the 
diabetes causes irreparable damage. 

The test, which at present can only be 
carried out in half a dozen laboratories 
around the world, seeks to identify an 
abnormal antibody in the blood of likely 
sufferers. The antibody was first identified 
through studies of one pair of identical 
twins and another of identical triplets. One 
of the triplets developed diabetes at the age 
of 13 while another was diagnosed as a 
juvenile diabetic at 21. The third triplet 
followed suit seventeen years later. Of the 
twins, one contracted the condition when 
1 2 years old while the other developed it 36 
years later. Both of the patients who were 
diagnosed late in life had the abnormal 
antibodies in their blood for several 
years before the condition became 



obvious. Exactly how the antibodies 
are involved in the development 
of diabetes remains uncertain. 

According to Dr George Eisenbarth. who 
headed the Joslin team, a simpler version of 
the test may be developed within the next 
year. "We and other labs are most certainly 
working on it. to predict who's at the most 
risk of developing diabetes." he declared. 

Because juvenile diabetes runs in fami- 
lies, the brothers and sisters of victims are 
likely candidates for the testing. 

Eisenbarth's group has already identified 
two youngsters with the antibodies, and is 
monitoring them to see if their production 
of insulin starts to fall. Once that happens, 
it may be possible to delay or halt the 
development of the condition with drugs 
designed to suppress the body's immune 
system. 

"In the future, we hope to try a number 
of relatively simple manoeuvres to see if we 
can slow that destructive process to prevent 
diabetes," says Eisenbarth. However, in an 
accompanying leader in the Journal of the 
American Medical Association, Dr Also 
Rossini of the University of Massachusetts 
Medical School cautions that little is 
known about the safety of immuno- 
suppression for human diabetics. □ 




Fall-out from Vietnam war continues 

THE US state 
department is 
being accused of 
trying to sabotage a 
recent conference in 
Vietnam that was 
called to discuss the 
long-term effects of 
the spraying of 
defoliants on the 
country's forests by 
American planes 
during the Vietnam 
War. Delegates 
returning from the 
conference, held in 
Ho Chi Minh City at 
the end of January, 
says American offi- 
cials tried to persuade 
them not to go. 

Two United 
Nations bodies were 

persuaded. They were the UN Develop- 
ment Programme and the Economic and 
Social Commission for Asia and the 
Pacific— both of which were billed to 
appear but did not show up. But other UN 
agencies did appear. 

State department officials seem to have 
been concerned that the conference would 
deflect attention from their own campaign 
to expose the alleged use of mycotoxins by 
Vietnam in Laos and Kampuchea. Don 
Coleman, a state department official at the 
US embassy in Bangkok, said the 
department had "tried to point out that 
there was a potential for [the conference] 
being used as political propaganda." 

Caleman added that every time the 
United States accuses the Soviet Union or 
Vietnam of using mycotoxins in south-east 
Asia the standard reply is to "remind 
people about the US use of herbicides in 



The devastation of a defoliated mangrove swamp 



Vietnam. 

But one UNESCO official, claimed: 
"There was no finesse about the state 
department's actions whatsoever." The 
message was quite blunt: "Do not go." 

The withdrawal of delegates from the 
UN from the conference is of more than 
symbolic importance. Vietnam wants UN 
help to rebuild its forests. 10 per cent of 
which were obliterated by spraying during 
the war. The US dropped 90 000 tonnes of 
herbicides— including Agent Orange, which 
was contaminated with dioxin— onto Viet- 
nam's forests and fields between 1962 and 
1971. Delegates to the conference were 
taken on field trips to see the devastation. 
They were duly impressed. 

But they have been left in little doubt 
that Washington would be displeased if 
they decided to help Vietnam's programme 
to grow its forests anew. □ 
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Infrared astronomers are over the Moon 



A FORTNIGHT after starling 

its pioneering survey of the 
sky. the Infrared Astronomical 
Satellite (IRAS) is turning in 
high-quality data in such 
profusion that astronomers are 
having difficulty keeping up. 
The American-Dutch-British 
satellite has already shown that 
it will fulfil its task of locating 
infrared sources, for follow-up 
by conventional infrared tele- 
scopes and by future infrared 
observatories in space. 

In addition the infrared 
detectors have proved to be 
much more stable than anyone 
had dared to predict. So the 
astronomers can rely on 
measurements taken months 
apart to compare conditions in different 
infrared sources. And as a bonus. IRAS 
should be able to send back information for 
at least nine months, instead of the seven 
expected at launch. 

IRAS has so far been one of the most 
trouble-free scientific satellites; even its 
orbit is within 20 m of the planned 900 km- 
high path. The only problem occurred a 
few days after launch, when one of the sun- 
sensors produced occasional false readings 
and shut down the satellite. 

But ground engineers reprogiammed 
IRAS to work around the fault well before 
the survey began. Other anticipated prob- 
lems, like contamination of the mirror by 
dust around the spacecraft just did not 
happen. Fred Gillett of the American 
science team says that despite the Sun s 
heat falling on IRAS, the satellite's insu- 
lation is working so well that there is "less 
heat going into the system than is radiated 
by the tip of my little finger". The detectors 
can work only as long as the system is 
cooled, and the low boil-off rate of the 
helium coolant on board means the 
mission will last at least 300 days. 

The survey will take about six months to 
complete. So the extra time means more 
opportunity to use the Dutch Additional 
Experiment (DAX), a set of detectors 

















IR/iS has scanned the region of the Large 
Magellanic Cloud marked by the rectangle. 
Four scans at 60 micrometres show intense 
emission around the Tarantula Nebula 

designed to investigate individual sources 
in more detail. 

The satellite makes 1 4 orbits per day, and 
at present IRAS surveys the sky for nine 
orbits and uses DAX for five. 

The four IRAS survey detectors pick up 
infrared sources at wavelengths of 10, 20, 



60, M 100 fflie«tre§. This 

means it can "see" cool clouds of 
dust and gas. with the longest 
wavelength detecting the 
coldest. 

On its first survey orbits, 
IRAS scanned our nearest 
galaxy, the Large Magellanic 
Cloud. One minute of obser- 
vation away from the Earth's 
atmosphere revealed more than 
has ever been known before 
about that well-studied galaxy's 
infrared emission. The detailed 
maps show dozens of dust 
clouds— the most intense being 
around the great Tarantula 
Nebula.where thousands of stars 
are currently being born. The 
maps confirm theoreticians' 
ideas on the birth of stars from interstellar 
clouds. 

The cold clouds seen at 100 micrometres 
arc large and diffuse, evidently just begin- 
ning to condense under their own gravity. 
At successively shorter wavelengths, IRAS 
sees clouds that have broken up into 
smaller and warmer cloudlets— as theory 
predicts— and the sources shining at 10 
micrometres have probably completed the 
process and have just become stars, shining 
by their interior nuclear reactions. 

The IRAS survey is finding many such 
areas of star formation in our own Milky 
Way galaxy too. IRAS will scan the Milky 
Way for the first two or three months, 
concluding with passes over the centre of 
the galaxy— a strong infrared source hidden 
from optical astronomers by dust. Then it 
will fill in the rest of the sky. So far the 
survey has picked up 20 galaxies; it should 
eventually find several thousand. The total 
number of sources in the IRAS cata- 
logue—mainly clouds in our Galaxy— will 
probably run to two hundred thousand. 
And the detectors' stability means that they 
can even measure radiation from the faint 
cloud of dust around the Sun which 
produces the zodiacal light. The results are 
being processed at the Jet Propulsion 
Laboratory, California. Nigel Henbest 



Crumbling uranium shuts radio-therapy units 



"POUR OF Britain's newest cobalt radio- 
JT therapy units, used to treat cancer 
patients, arc temporarily out of action. 
Scientific ignorance is apparently to blame. 

Uranium shutters, that shield the cobalt 
radioactive source until the patient is in 
position, were found to be crumbling. 
The manufacturer, TEM Instruments of 
Crawley, has recalled the machines, which 
are worth more than £1 million each. The 
company fears that uranium dust sealed 
inside the machine could jam the 
mechanism that controls the shutters. 

So far uranium dust has been detected in 
only one machine— the Oxford unit at 
Churchill Hospital. TEM is now checking 
machines at Shrewsbury, Cambridge and 
Glasgow. The Royal Shrewsbury Hospi- 
tal's cobalt unit opened only last Sep- 
tember after a massive public fund-raising 
drive. TEM declines to estimate the cost of 
the entire operation, which will be borne 
by the company, but say it is "not cheap." 



The trouble springs from a recent change 
in the composition of the "depleted 
uranium" shields. For 20 years the com- 
pany has used a uranium-molybdenum 
alloy. But about five years ago it shifted 
"on expert advice", to a denser uranium- 
titanium mixture. But this new alloy is 
being oxidised— and flaking off— much 
faster than the old alloy; the chemistry of 
the mixtures is still poorly understood. 

"We were given the wrong advice in the 
first place," says Jeremy Myles of TEM. He 
blames a hospital physicist in Britain who 
acted as a consultant, and the American 
suppliers. Nuclear Metals Incorporated of 
Concord. Massachusetts. 

Nuclear Metals says, however, that the 
behaviour of the alloys is "controversial . . . 
we are not 100 per cent convinced that it is 
the titanium alloy itself which is at fault— it 
may be the environment," Don King of 
Nuclear Metals told New Scientist. "Some 
British hospitals are older and more 



humid," he suggests. Some TEM units may 
also direct more heat from the radioactive 
cobalt source onto the shields, speeding 
oxidation. "We are doing our best to 
replace them with good units," King says. 

Meanwhile TEM has sent the shutters to 
Fulmer Research Institute in Bucking- 
hamshire where they have been cleaned 
and sprayed with epoxy paint. "The paint 
will discourage further oxidation." John 
Hutchings of Fulmer told New Scientist. 

TEM recently sent out a circular to the 
many hospitals with their machines, asking 
them to look out for uranium dust. Some 
older machines will have had their original 
shutters replaced with the newer alloy. But 
the problem seems rare. "We have had a 
TEM machine since 1970, and we have 
never found any radiation on the uranium 
diaphragm," says Dr Trevor Godden of 
Bristol Royal Infirmary. Hospitals 
routinely check for radiation on the shut- 
ters by doing a "wipe test." Gail Vines 
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Reveille for sunrise-science links with Japan 



EUROPE'S research supremo. 
Commissioner Eticnne 
Davignon. has returned from a 
trip to Tokyo determined to 
build on a new understanding 
over trade in high-technology 
goods to increase collaboration 
between Japan and Europe on 
costly research projects. Top of 
his shopping list is an infusion of 
yens to speed nuclear research in 
fusion, fast-breeder reactors and 
reactor safety. 

So far the Europe-Japan 
connection has been the weakest 
link in the triangle of cooper- 
ation between Europe, the US 
and Japan. If the present 
discussions on trade in tele- 
visions, cars. hifi. video tape 
recorders and an assortment of 
other goods succeed, then the 
way will be open for more scientific co- 
operation. That's the word from officials 
close to Davignon, who has the European 
brief for energy and research as well as 
industry. 

More sceptical types at the European 
Commission shake their heads. "The 
Japanese bow low to the knees and say yes, 
but so far we've seen no results." said one. 
Talks have been going on for some time on 
a range of scientific matters including 
fusion, nuclear safety and the environment. 
On energy, consultations have been taking 
place on generation, conservation and solar 
energy. "Real collaboration only happens 
when people working on the same scale 
want to share the results of their work or are 
willing to put money in a pool for an 
expensive project." said another official. 

One such expensive project is fusion. 
Europe's large fusion installation at 
Culham. Oxfordshire— the joint European 
torus known as JET— is likely to begin 
operation in the next few weeks. Commu- 
nity partners will soon need to start work 
on a new machine that will build on its 
results and bring commercial fusion a step 
nearer. After JET. Europe is planning 
NET, the next European torus. But it is not 
clear whether this machine will be built bv 




Europe alone or whether the cost will be 
shared with others. Sharing with the 
Japanese and the Americans would make 
sense. (The other member of the fusion 
club, the Soviet Union, seems to be ruled 
out of the project). 

Nuclear safety is another area ripe for 
cooperation. But the track record is not 
very good. The Japanese were interested in 
buying into the Super-Sara nuclear safety 
experiment at one time. But they later 
backed off. 

Collaboration is emphasised in a report 



prepared at the request of 
Europe's heads of government, 
who met at the Versailles 
economic summit last year. A 
working group on technology, 
growth and employment will 
shortly report that, because fast- 
reactor research is extremely 
expensive, there is a particular 
need for international collabo- 
ration in the field. 

Britain is actively seeking 
partners to share the cost of a 
commercial demonstration nuc- 
lear reactor. But the 
American govern- 
ment is distinctly 
cool towards its 
own Clinch River 
fast-reactor project. 
"No one is doing 
much work here 
except France, 
whose Super- 
Phenix should come 
on line next year." 
said one expert. 
Meanwhile, Ger- 
many and Italy are moving ahead very 
slowly. "Some useful international work 
might be done on closing the fuel cycle" he 
added. 

Europe's experience of collaboration 
with Japan has not been easy. Caution is 
still the watchword. □ 



US watchdog attacks anti-satellite weapon 



THE General Accounting Office of the 
US says that America's planned 
missile to shoot down Soviet satellites is 
too complicated and would cost tens of 
billions of dollars. The Russians them- 
selves have developed a "killer" satellite 
that explodes as it passes a target space- 
craft. The US Air Force, however, favours 
a different approach, using small missiles 
fired from conventional fighter aircraft. 

The Vought Corporation is developing 
an ASAT (anti-satellite) missile for the 
USAF to carry on F-15 fighters. The 
aircraft would launch its ASATs at a height 



of about 15 000 m. The missiles would 
climb out of the atmosphere, using a two- 
stage rocket motor, and home in on the 
heat emitted from a target satellite. ASAT 
carries no explosive warhead and relies on 
ramming the enemy spacecraft. 

Although the air force put a price tag of 
only $3600 million on the project, the 
General Accounting Office says the true 
cost is likely to be tens of billions of dollars. 
The office wants Congress to order the 
Pentagon to investigate other methods 
such as lasers fired from the ground or 
installed in satellites. □ 



At last, the hand-held European anti-tank missile 



BRITAIN, France and West Germany 
have decided to work together on a 
family of new missiles that will destroy 
tanks. They will replace a hotchpotch of 
weapons that these countries have in the 
past developed for their own use or 
bought from abroad. The new missiles will 
be much more effective than their 
predecessors against the latest Russian 
tanks, and worldwide sales are estimated to 
be worth thousands of millions of pounds. 

On 16 February the three countries 
signed a "memorandum of understanding" 
authorising a further 2\ years of work on 
detailed design. Aerospatiale in France will 
be in charge of developing a small missile 
that an individual soldier can carry and use 
to attack tanks up to 2 km away. British 
Aerospace at Stevenage will be responsible 
for a larger weapon, with twice the range, to 
fit on armoured vehicles. Messerschmitt- 
Bdlkow-Blohm in Germany will look after 



the development of a version of this missile 
to arm helicopters. 

The medium-range missile will replace 
the Franco-German Milan weapon, which 
Britain has also bought, from the early 
1 990s. The long-range type will succeed the 
British Swingfire and the Franco-German 
Hot from the mid-1990s. The launcher for 
the medium-range version will incorporate 
a projector that produces a beam of 
infrared radiation. The operator will keep 
this beam aimed at the target while the 
missile, which has sensitive detectors at its 
back end, will steer down the centre of the 
beam. It may then penetrate the side of a 
tank or fly over the top. In the latter case, a 
downward-pointing warhead fires a stream 
of molten metal at several thousand 
kilometres an hour to punch a hole in the 
tank's vulnerable upper surfaces, where the 
armour is comparatively thin. 

The longer-range missile will be of the 



"fire and forget" type. Before launching the 
weapon, the operator in his armoured 
vehicle or helicopter locks the missile's 
nose-mounted seeker on to the infra-red 
radiation emitted from the target. He then 
fires the weapon, which automatically 
steers itself toward the target and dives on 
to its vulnerable upper parts. 

The three governments have agreed that 
the missile projects will include the free 
transfer of all appropriate technology 
amongst the participating companies. All 
three countries will thus benefit in the areas 
where their defence technologies are now 
weak. As well as improving NATO's 
defences against Russian tanks, the new 
missiles look set to become moneyspinners 
for the three participating countries. Sales 
of the present Milan missile have already 
exceeded a quarter of a million rounds at a 
cost of several thousand pounds each. 

Mark Hewish 



New Scientist 24 February 1983 



509 



Why SizewelPs crucial test will side-step inquiry 



THE SIZEWELL public inquiry will not 
have a chance to consider what every- 
body agrees is the most crucial safety issue 
affecting the design for the proposed 
pressurised-water reactor. 

An experiment to test whether, in an 
accident, the core of the PWR might over- 
heat and cause a melt-down will not be 
ready to start until next year, and will not be 
complete until long after the inquiry ends. 

The experiment will investigate the 
danger of the cladding round the fuel rods 
"ballooning" and blocking the flow of cool- 
ing water. It is to be run by the UK Atomic 
Energy Authority at the request of the 
Nuclear Installations Inspectorate, the 
government's safety watchdog. The Nil 
says that the work will be "crucial to the 
understanding of the safety implications of 
ballooning." 

Last week witnesses for the Central Elec- 
tricity Generating Board claimed at the 
inquiry that work around the world had 
already shown that the ballooning 
phenomenon is not as critical as once 
feared. Last autumn the CEGB's chairman. 
Sir Walter Marshall, said that "my reputa- 




Will Marshall's (top) reputation survive? 



Socialists line drug companies' pockets 



DRUG COMPANIES in France will be 
allowed to raise prices by £57 million 
a year as part of a government bid to boost 
research, jobs and exports. But the French 
government which will pick up most of the 
tab through increased social security costs 
is giving the handout only to companies 
which toe the state policy on drugs. 

Nineteen companies have so far agreed 
to sign contracts with the government 
agreeing to fixed objectives. They will raise 
R&D in the industry by £36 million a year, 
provide 1200 more jobs and improve the 
balance of payments by £35 million, it is 
claimed. The companies have undertaken 
to make capital investments of £95 million 



in 1983 and to limit their spending on 
advertising and publicity to 1 6 per cent of 
their turnover. In return they will be 
allowed to raise prices by several per cent 
more than competitors who have not 
signed the government convention. 

Only three non-French companies have 
agreed to the new deal— Dow Chemical, 
Upjohn and Riker. Most of the multi- 
nationals have steered clear of commit- 
ments so far. Medical technology is one of 
France's priority sectors for industrial 
development. But this is the first major 
announcement of aid for the drug industry, 
apart from £9 million for biotechnology 
research last month. □ 



tion and the economics of the PWR are 
now most at risk from fuel-dad 
ballooning." The Nil evidently agrees. The 
experimental rig that will be built at the 
UKAEA's Harwell base is, ironicallv. called 
ACHILLES. 

The Nil agrees that recent work in 
Canada, West Germany and the United 
States has gone some way to showing the 
likely scale of the ballooning effect. But it is 
not prepared to accept that the mathe- 
matical models developed to explain the 
phenomenon are sufficiently proven. 
Further validation is needed, says the Nil, 
before it will accept CEGB assurances that 
only a limited number of rods will experi- 
ence significant ballooning. Those that do, 
claims the board's researchers at its Berkley 
Nuclear Laboratories, will rupture before 
producing a blockage of the coolant chan- 
nel sufficiently severe to impair coolability. 

Ballooning was one of the five crucial 
issues identified by the Nil last year in its 
initial comments on the board's Pre 
Construction Safety Report (PCSR). 

Links between nuclear power and the 
incidence of cancer was not a matter of 
specific concern in that review. But it 
remains to be seen whether that will prove 
a significant omission. The CEGB's chief 
medical adviser. Dr John Bonncll. was due 
to give evidence this week. Last week the 
third death of a Sizewell A worker from 
leukemia was reported. It was followed by 
the National Radiological Protection 
Board's revised estimates of cancer deaths 
resulting from the Windscale fire in 1957. 

The latest Sizewell A worker to die from 
leukaemia entered radiation areas only 
infrequently during his 18 years at the exist- 
ing Magnox plant. His total dose was 109 
millirems— well below the recommended 
level set by the International Commission 
on Radiological Protection. Dr Bonner told 
New Scientist that this third cancer death at 
Sizewell was difficult to explain. □ 
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Pulp mills and power plants threaten Malaysia's forests 



"PRESSURE from Malaysia's environ- 
JL mentalists has saved one of the coun- 
try's national parks from obliteration for a 
hydro-electricity scheme. But now they 
face a battle to save another from being 
stripped of trees for a paper and pulp mill. 

The Malaysian government this month 
announced that it has dropped a scheme to 
flood the country's oldest and largest 
national park. Taman Negara by damming 
the Tembeling river. The scheme would 
have flooded 250 sq.km. and displaced 

2500 people as well as hundreds of 
elephants and tigers. 

But the Sabah state cabinet is standing by 
its decision to strip the Klias peninsula 
national park of its protected status. The 
Klias park was established by the state 
government in 1978 to protect its 
mangrove forests and habitats for estuarine 
crocodiles and the proboscis monkey. 

The state cabinet overturned the park's | 
protected status so that a paper and pulp *j 
mill, a joint venture of the Malaysian I 
conglomerate and the Indian firm Birlas, ° 
could be built there. A 200 000 acre forest I 
site just outside the park boundaries will be | 
cleared and replanted with softwoods to 2 



supply the mill. 

"The felling will be an ecological disas- 
ter," says Gurmit Singh, the leader of the 
Malaysian environmental protection 
society. "It will destroy the habitat of thou- 
sands of birds and animals, and the erosion 
will have a detrimental effect on water 
quality and riverine life." 

The group claims that fibre and chemical 
effluent discharged into coastal waters from 
the mill will damage the neighbouring Bay 
of Brunei and its fisheries. 

Catherine Caufield 




Buffaloes will graze on beside the 
Tembeling river. Hut there's trouble 
ahead for the proboscis monkey 
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Sea-bed geology goes up the mountains 

By drilling into the mountains on Cyprus geologists are hoping to learn more about the sea bed. The 
highest rocks on the island, it seems, once lay deep beneath the sea 

Sean McCutcheon 



EARLY ONE EVENING last spring in the Troodos 
mountains of Cyprus a peasant was climbing up a 
winding road, driving a donkey laden with goat fodder. 
As he passed our party he saluted with polite astonishment. 
Some of the group were hammering at the rocks through 
which the road cut. Pacing and gesticulating, the others were 
debating whether or not the flat patch by the road could be 
widened to accommodate a drill rig by blasting the cliff. The 
peasant was witnessing members of an informal group of 
earth scientists known as the International Crustal Research 
Drilling Group (ICRDG) during the early stages of an intrigu- 
ing and seemingly parad- 
oxical research venture: 
probing into a mountain 
range to learn a good deal 
about the ocean floor. 

One member of the IC- 
RDG is Ian Gass, a geologist 
who now teaches at the Open 
University. During the 
1950s, when he was a mem- 
ber of the Cyprus Geological 
Survey, Gass mapped the 
Troodos massif and worried 
about its origin. It was, he de- 
cided in the end, an ophio- 
lite. Ophiolite comes from 
ophis, Greek for "snake", 
and it originally signified 
rocks, such as mottled-green 
serpentinite, that resemble 
snakeskin. It implied nothing 
about how such rocks were 
formed. "The 19th century 
geologists", according to 
Gass, "would draw a line 
around anything green and 
dirty, call it an ophiolite, and 
walk away." Early this 
century, however, the mean- 



crust and spreads out on either side to form new ocean floor. 
The new oceanic crust welds to the edges of two plates (huge 
pieces of crust that move slowly over the mantle beneath). 
This new oceanic crust migrates from its place of birth, even- 
tually plunging to destruction back down in the mantle, when 
the oceanic plate collides with a continental plate. 

When new and still unorthodox, Hess's concept fired the 
imaginations of a number of the earth scientists who were 
later to get together on Cyprus. Fred Vine was one of these. 
In 1963 Vine had just graduated in geophysics from Cam- 
bridge. With Drummond Matthews, his supervisor, he 
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This rock formed in layers as minerals 
crystallised out from the molten rock of a 
magma chamber beneath the sea 



Drill holes^ 



ing of the word was broadened to include the other rocks, 
such as "pillow" lavas, commonly found with serpentinite, 
although until recently there was no generally accepted expla- 
nation for this association of rocks. 

After a detailed study of the Troodos massif, Gass became 
convinced that all the 3000 square kilometres was a fragment 
of ocean floor that by some monumental feat of earth moving 
had been stranded on Cyprus. He co-authored a paper in 
which he identified these mountains, which cover a quarter of 
the island, as an ophiolite, using the word in its modern sense. 
Ophiolites, geologists now believe, are land-bound fragments 
of oceanic crust. Several hundred have been identified, and 
many are being studied for the evidence they can yield on 
how the oceans form. 

How do the oceans form? The first version of the currently- 
accepted answer to this question was developed in 1960 by 
Harry Hess of Princeton University. Hess commanded a 
troop ship during the Second World War and the vessel's 
echo sounder had traced out curious mountains on the floor 
of the Pacific. Speculations on their origins, in what he called 
"an essay in geopoetry", led Hess to outline the concept of 
sea-floor spreading, the gist of which is as follows. At ridges in 
the mid-oceans molten rock rises from the mantle below the 
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Bulbous shapes of pillow lava formed as hot lava erupted to be 
quickly chilled in cold sea water 





oliunns of rock (above) formed as lava 
erupted onto the cold ocean floor 



Figure 2 The 

Troodos massif (left) 
appears to he a 
fragment of ocean 
crust. Drill holes, as 
shown, will sample 
different layers that 
once lay under the 
sea floor 
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Figure 1 Ocean crust forms in 
different layers when hot rock 
cools as it nears the sea floor 

showed that sea-floor spreading combined with periodic re- 
versals in the direction of the Earth's magnetic field could 
neatly account for the striking pattern of magnetism on the 
flanks of mid-ocean ridges. 

This work, in time, helped move geological opinion from 
scepticism to belief in sea-floor spreading and in the overall 
concept of plate tectonics. One reason for resistance to the 
new paradigm was the sheer impossibility of convincing geo- 
logists in the traditional way: by convening on an outcrop and 
hammering out the evidence. Though they cover more than 
70 per cent of the Earth's surface, the rocks of the sea floor are 
virtually inaccessible. Between geologist and geology there 
lies a daunting barrier: the deep and rolling ocean. 

Jim Hall, a founder of the ICRDG and one of its driving 
forces, was doing geology on land in his native Britain and in 
Africa, when he was, like Vine, "bitten by the bug of the 
ocean floor". In 1971 he moved to Canada, to Dalhousie 
University, and that same year sailed out of Halifax on board 
the research ship Hudson for his first field trip to study 
marine geology. He gathered rocks, but found a dredge such 
as the Hudson's to be a crude sampling tool. There was no 
way to pinpoint where on the sea bed the dredged rocks had 
come from, nor any way to penetrate into the ocean's base- 
ment. For good data. Hall decided, he would have to drill. 



Drilling on the upper pillow lavas on the Troodos massif 

Hall's office at Dalhousie is decorated with souvenirs of the 
drilling expeditions he has since helped organise. With co- 
workers he probed into the floor of the Atlantic from the 
margins of San Miguel in the Azores and Bermuda. In 1974 
he was on board the Glomar Challenger, for Leg 37 of the 
Deep Sea Drilling Project. On that cruise the ship's drilling 
bit, after being lowered through 3 km of water, bored through 
a thin veneer of sediments and 600 m into the underlying 
basalts; it had successfully penetrated the ocean crust for the 
first time. 

On the Glomar Challenger, and back on shore. Hall met 
others who shared his enthusiasm for the ocean floor. They 
talked about pooling their resources. By 1978 they had 
formed the International Crustal Research Drilling Group 
and a team of a dozen or so, along with graduate students and 
drillers, was at work in Iceland. The island is an ideal location 
where new ocean crust wells up at active ridges near the 
surface, rather than deep beneath the ocean. But this very 
difference means Icelandic crust is not the same as normal 
ocean crust. 

Early in 1982 the headquarters of the ICRDG moved from 
Hall's office in Dalhousie University to Cyprus. When I 
visited Hall and his colleagues there they were beginning their 
most ambitious project yet. The team is truly international 
and includes: Fred Vine from England: Paul Robinson, direc- 
tor of the Cyprus Project, and Paul Johnson from the US; 
Hans-Ulrich Schmincke from West Germany; Kent Brooks 
from Denmark: Ingvar-Birgir Fridliefsson from Iceland: and 
Andreas Panayiotou of the Cyprus Geological Survey and 
George Constantinou, its director. 

The ICRDG is a collective; its members pool their skills 
and their grants. But there are difficulties in finding money 
for research drilling. In Cyprus the plan was to obtain a total 
of 5 km of core from separate holes sampling the upper 4 km 
of the ocean crust. For this the drilling costs will eventually 
total an estimated Canadian $11 million (nearly £600 000): 
and most of this has, to date, been raised. There is. it seems, 
a prejudice against research drilling. The geologists sense that 
some funding agencies "obviously feel that ophiolite work is 
a waste of time. They think you can't learn anything about 
the oceans if you don't get your feet wet." 

From limited evidence, from drill cores, from seismic data, 
and from what has been learned by field work on ophiolitcs, 
earth scientists have put together a composite picture of the 
layered oceanic crust (Figure 1 ). At the lowest level are mantle 
rocks such as serpentinite and harzburgite. These are the 
congealed and metamorphosed residue left in the bowels 
from which magma, or molten rock, has been vomited 
upwards. 

In the middle layer is greenish gabbro. molten rock that 
never made it to the surface of the crust. Instead it slowly 
froze in a magma chamber into a mush of coarse crystals. The 
upper layer is of lava. Where the rising lava froze like playing 
cards in the fissures of a spreading sea floor are the so-called 
sheeted dykes, vertical slices of fine-grained lava. Above, 
where hot lava erupted from the crust to be chilled by cold 
sea-water are purple, bulbous pillow lavas. 
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Drilling brings to light a 
vertical column of rocks in 
which history is written, al- 
beit tersely, in the cryptic 
shorthand of rock sequence, 
texture, composition. The se- 
quence above, starting with 
the lavas, is what geologists 
would expect to find in a hole 
piercing 6 km into the ocean 
crust. But on Cyprus a single 
hole is impractical: cost and 
difficulties mount rapidly 
with depth, so instead a num- 
ber of holes (probably five) 
will be drilled in Cyprus. Be- 
cause the Troodos ophiolite 
has been uplifted and eroded, 
a slice through successive lay- 
ers of oceanic crust has been 




Jim Hull (right), founder oflCRDG. examines u core from Troodos 



around the gabbro are the 
sheeted dykes and in the out- 
ermost ring, marking the pe- 
riphery of the massif are the 
pillow lavas. In climbing 
down from Mount Olympus 
and passing over these con- 
centric circles, you can imag- 
ine you are tracing the path 
of magma rising at the mid- 
ocean ridges, eventually to 
spew through vents, produc- 
ing large quantities of min- 
eral ore. Of all the phenom- 
ena submersibles have 
observed on the ocean's 
floors, the strangest are 
probably the black 
smokers— the hot springs on 
the East Pacific Rise that 



exposed, high and dry on the main hillsides of Cyprus. Thus 
the five holes will sample, in overlapping segments, the up- 
permost 4 km of the ophiolite (see map). These holes will 
probe the vertical relations between types of rock whose hori- 
zontal relations nature has already revealed in creating the 
Troodos massif. 

At Mount Olympus, the highest point of the massif, mantle 
rock is visible. The slopes around are gabbro. (Gabbro 
weathers readily, forming the good soil on which grow the 
grapes that go into the sweet wines of Cyprus.) In a ring 



spew forth clouds of sulphide minerals (Sen- Scientist, vol 92. 
p 7). To see a black smoke is to see a body of ore actually 
being formed. To drill beneath an ore body, as the ICRDG 
has dqne in Cyprus, is to study the plumbing of a fossilised 
black smoker. 

As I write, the drilling phase of the Cyprus project is still 
underway, with four holes completed. The first, which sam- 
pled the upper part of the extrusive lava layer, had to be 
abandoned at 500 m because of technical problems. A sec- 
ond and a third hole have been drilled beneath the deposits at 



Geological sightseeing in the mountains of Cyprus 



MAY IN NICOSIA. The trees are dusty, 
the rivers arc dry. Jim Hall and I leave 
the city on a road flanked by fortified 
encampments flying UN. Greek and 
Cypriot flags. On the hills arc similar en- 
campments flying the flag of Turkey. After 
some 30 minutes of driving towards the jag- 
ged mass of the Troodos Range, we turn 
and plunge down a steep trail to a river 
bank. Here the drill rig. which after numer- 
ous delays had only recently arrived from 
the mining camps of Northern Quebec, was 
boring downwards at a rate of about 30 m 
per day. It had penetrated through the lay- 
ered chalks on which Troodos sits and had 
just begun to bring up rock cores from the 
ophiolite's fringe. As we watched, the rig 
foreman hammered on a drill pipe to re- 
lease a 2 m cylinder of greenish rock with 
reddish blotches. "Beautiful", said Hall. 
"Just look at that olivine. Oceanic crust 
that no one has ever seen before! We 
thought all our problems were over when 
we finally got the rig set up. but now we've 
got to examine a deluge of fresh rock!" 

On another day we drove into the mine 
at Skouriotissa. "Cyprus" is synonomous 
with "copper", and the island was cele- 
brated in antiquity for its mines. Here was 
smelted metal for the spearheads, helmets 
and chariot fittings of Homer's warriors. 
Basing his calculations on the mass of an- 
cient slag heaps dotting the Troodos ophi- 
olite. George Constantinou estimates that 
200 thousand tonnes of copper had been 
mined by Roman times. To smelt this ore. 
the forests of Cyprus must have been cut. 
burned and re-grown 1 7 times. 

At Skouriotissa a bulldozer scoops up an- 
cient slag and dumps it on a new road. 
Andreas Panav iolou is offended. He is con- 



ducting a field trip to some of the places 
where once "black smokers" rose above 
the floor of a long-vanished ocean, depos- 
iting their minerals to form the ore mined 
millcnia later. The slag heaps, he feels, are 
historic relics and to use them as re- 
surfacing material is vandalism. 

He speaks about the archaeological finds 
that have been made in Cyprus's 
mines— the reed ore baskets, the wooden 
winches and woven ropes, the skeletons 
cramped in galleries less than one metre 
high. And at the bottom of a 
deep open pit. up whose ramped 
sides labour belching trucks, he 
vividly describes how sea water 
percolated down through the 
space above our heads when it 
was occupied by still-hot lava 
and how. laden with dissolved 
sulphide minerals, this heated 
fluid gushed back to the surface, 
struck cold sea water and depos- 
ited its minerals. 

Most of my companions on 
this field trip to the mines are 
from the Third World. The IC- 
RDG has invited earth scientists 
from the geological surveys of 
almost all the developing coun- 
tries to spend eight weeks in Cy- 
prus, living and working along- 
side its members; during the 
summer about 20 will come. As 
we drive from mine to exhaus- 
ted mine l chat with some of the 
first group about doing geology. 

In Zimbabwe. Nick Bagelow 
is mapping 4500 square miles of 
geologically-frustrating terri- 
torv. "We can walk for davs," 



he says, "without seeing a rock. Here the 
exposure is fantastic." 

Different problems face geologists on 
expedition in Tierra del Fuego where the 
field season is only two months long, a 
quarter of its duration in Zimbabwe. And 
when a field party from Cairo camps in the 
desert. 40 to 50 tents are pitched and water 
is supplied from a road tanker. In the 
Sudan the animal field geologists most fear 
is the scorpion: in India it is the leech: in 
Zimbabwe, the rhinoceros. 




Nick 



Baglow (top) from Zimbabwe, appreciates the 
exposures of rock typical of Cyprus 



Agrokipia. All the cores ob- 
tained have been described 
in detail, and samples taken 
for geochemical. paleo- 
magnetic and other labora- 
tory studies. The fourth hole 
has reached a depth of 1 850 
m beginning at the base of 
the sheeted dykes, so as to 
sample the gabbro. Its pur- 
pose is to gather sufficient in- 
formation to answer ques- 
tions about magma 
chambers in oceanic crust. If 
funding permits, a fifth hole 
will be drilled to complete 
the sampling of the upper ex- 
trusives. 

What can be learned from 
such research? Previous work 

by the ICRDG has shown, for example, that the growth of the 
sea floor is discontinous. Eruptions on the mid-Atlantic ridge 
occur sporadically, each major one fed by a distinct magma 
chamber. The group also has evidence, from the Azores, of 
volcanoes rising above the waves only to sink again and again 
beneath the weight of accumulating lava. But. says Hall 
modestly and realistically, "Drilling has taught us that the 
first models we worked with were only the simplest of a large 
number of possibilities that were consistent with the obser- 
vations. The information we are gaining is essential in 





What beasts lurk in the rocky wilds of 
Cyprus? I learned the answer when I joined 
Kent Brooks and ingvar Fridliefsson for a 
trip up a river canyon. The wind was 
warm. In the field above a peasant dressed 
in high boots and baggy pantaloons 
watched a troop of grazing goats from the 
shade of an ancient olive tree. 

The traditional garb he was wearing. I 
realised, was snakeproof. In Nicosia that 
morning Andreas Panayiotou had warned 
us about snakes, and in particular, about 
the squat, dirt-coloured and venomous vi- 
pers that congregated at this time of year 
near water where they hunted birds. As we 
climbed up the canyon we made a great 
clatter with sticks and stones and old tin 
cans, announcing our presence to the den- 
izens. 

Our progress was made noisy, too. by 
disputation. Like a surgeon's scalpel the 
river we were following had cut through the 
thin skin of soil and sediments to expose 
the underlying pillow lavas. With some stu- 
dents. Hans-Ulrich Schmincke had 
mapped these rocks. Their interpretation 
won less than the eomplete assent of my 
companions. 

"Rubbish! lhese are good pillows here 
but they've been mapped as intrusives." 

"Well, it must have been raining 
miserably when they went through here." 

We came to a spot aromatic with euca- 
lyptus scent, whose rocks had been 
mapped as a cascade of lava falling from a 
faulted escarpment. 

'■ This has nothing to do with lava cas- 
cades." said one dissenting voice. "This is 
intrusive. See. there's the fault going up 
there and squirts of lava coming down." 

But then dissent in geology, as in any 
science, is good. It shows the subject is alive 
and well. □ 
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developing more realistic 
models." 

The project on Cyprus will 
shed light on the origin of the 
Troodos ophiolite, and on 
the structure of oceanic 
crust. By revealing the mech- 
anisms of the formations of 
ore bodies on the ocean floor, 
it may lead to new tech- 
niques for the prospecting of 
minerals. 

Curiously though, in Cy- 
prus finding water is the 
paramount geological task: 
the growth of agriculture and 
hotel development added to- 
gether have helped to drain 
the aquifers. The lakes, col- 
oured blue on maps of the 
island, are dry. In every river there is a dam. and almost all the 
considerable revenue from tourism is spent on water projects. 
But the shattered gabbro of the Troodos ophiolite may well 
hold water, and information gained by drilling into it may be 
of great practical value on this semi-arid island. 

But geology, is not done just to be applied. Even now. when 
it has in plate tectonics a unifying, fundamental theory, much 
of it remains an observational science, intuitive to the point 
of subjectivity. Doing geology is like playing outdoors with 
enigmatic jig-saw puzzles: giant puzzles in the two 
dimensions of the Earth's surface, the third dimension of a 
drill hole and the fourth dimension of time. There are always 
pieces missing; and ample room to use the imagination. □ 



The Troodos massif, with Mount Olympus, in the background 



Sean McCutcheon is a freelance writer based in Montreal. 
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A safer life for the peeking duck 



A sleeping duck always runs the risk of being caught napping by a fox or a cat. Or does it? 



Dennis Lendrem 




ANYONE who has watched birds sleeping will have 
noticed that they frequently open their eyes for a 
L moment. or "peek". Peeking allows a bird to sleep and 
wach for predators at the same time. But how often does a 
duck need to peek to be fairly sure it won't get caught? 

At Folly Bridge on the Thames at Oxford there is a short 
wooden jetty from which punts can be hired during the 
summer. Every morning at about 8 am ducks come out of the 
Thames to sleep on the jetty. Adopting special sleep postures 
(Figure 1), they settle for a snooze in flocks of up to 30 birds. 
At about 10 am the owner of the jetty arrives. Being unpopu- 
lar with the owner (they foul the jetty), ducks leave promptly 
on his arrival. 

The major predators at Folly Bridge are domestic cats, 
small boys and the occasional fox. Should a cat appear, ducks 
immediately increase their peeking rates to keep an eye on it. 
They will roughly double their peeking rates from 10 to 20 
peeks per minute following disturbance by a cat. If the cat gets 
too close, ducks may peek anything up to 35 times per 
minute. Any closer, and they stop peeking altogether and 
watch the cat closely. 

They behave similarly should a man appear carrying 
anything remotely like a gun (for example, a cricket bat, a 
length of scaffolding or an umbrella). One duck usually raises 
the alarm (a deep quack) and suddenly every eye on the jetty 
snaps open to follow the man across the bridge until out of 
sight. All this happens without a single bird appearing to 
twitch a muscle. 

Predators such as cats can handle only one duck at a time, 
so if you are a duck it makes sense to sleep in flocks. If a cat 
attacks, the chances are it will get someone else and not you. 
The bigger the flock, the smaller the chance that you end up 
as the cat's next victim. So, as the size of the flock increases 
individual birds can afford to lower their peeking rates (see 
Box). Sure enough, as the size of the flock increases, peeking 
rates decrease. Laboratory studies of sleeping doves give simi- 
lar results. The larger the flock, the less time individual doves 
spend peeking and the more time sleeping. 

Ducks at the end of the jetty are obviously much safer than 



Figure 1 Dozing ducks: adopting characteristic sleeping postures, the 
birds keep a weather eye out for danger 

those closer to shore. Not surprisingly ducks sleeping close to 
the shore have much higher peeking rates than those farther 
away. But it is not just distance from the shore that is 
important— the number of birds between a duck and the 
shore is important too. If you have half a dozen birds between 
you and the shore, a cat is likely to get one of them first. So, 
the more ducks between a bird and the shore, the lower its 
peeking rate. 

In the breeding season males peek more often than females. 
This sex difference applies to herring gulls in Cumbria and 
tufted ducks in Gloucestershire as well as to mallards at Folly 
Bridge.There are a number of reasons why males might be 
more vigilant than females, but at the moment the evidence 
supports three hypotheses. The first— the male voyeurism or 
"disco-bar" hypothesis— suggests that males are more vigilant 
than females and have higher peeking rates because they are 
on the look-out for promiscuous copulations with females (as 
well as watching for predators). If true, we might expect male 
peeking rates to increase as the number of females in the flock 
increase. As expected, peeking rates do increase with the 
proportion of females in the flock (Figure 2). 

A second possibility— the mate-guarding or "chaperone" 
hypothesis— suggests that males are more vigilant than 
females because they have to guard against promiscuous 
"rape" attempts on their female partners. If this is true we 
might expect paired males to be more vigilant than bachelor 
males. In a study of mallard and tufted ducks at Washington 
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Percentage of females in flock 

Figure 2 The more females in the flock, the more the males peek. 
Are they more interested in sex or self-preservation? 



Wildfowl Park, paired males had significantly higher peeking 
rates than bachelor males (Figure 3). So it looks as though 
mate-guarding too has a part to play in sex differences in the 
breeding season. 

The third hypothesis— the sexual selection or "Gary 
Glitter" hypothesis— suggests that the brighter, more 
conspicuous nuptial plumage of the breeding male makes 
him more attractive to both females and predators. The 
brightly-coloured males may be at greater risk than the dowdy 
females. Support for this hypothesis comes from an analysis 
of male peeking rates during the change in plumage which 
many ducks undergo at the end of the breeding season. In 
May and June females leave the males, build a nest and 
incubate their eggs. They are in great danger from predators 
while on the nest, but their dull, cryptic plumage is thought 
to minimise such predation. 

Back at Folly Bridge the males are left in large all-male 
flocks. These males stick to their old habits, arriving at Folly 
Bridge at about 8 am and sleeping for one or two hours. These 
males are still in their bright nuptial plumage and as long as 
they retain it they maintain the high levels of vigilance 
observed when accompanying their females. However, 
during June and July they undergo a transition from their 
bright nuptial colours to a dull, camouflage "eclipse" plum- 
age in which they resemble the female. As soon as this 
happens, male peeking rates plunge to the same levels as 
female peeking rates (Figure 4). The implication is that males 
need maintain high levels of vigilance only when in nuptial 
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Figure 3 Paired males keep an eye open in case their mates stray 
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Figure 4 Males in con- 
spicuous nuptial or transition 
plumage need to he more 
careful than those in dull 
"eclipse" feathers 



plumage. Once they lose 
those bright feathers they can 
afford to relax their vigilance. 

Th§§§ M\m » » 

important questions. Rather 
than maintain high levels of 
vigilance all the time, birds 
choose to lower their levels of 
vigilance when risk is low. 
This gives them a little more 
shut-eye. Why is eye-closure 
so important? Some clues 
might be found in studies of 
brain activity in pecking 
birds. As in mammals, such 
studies reveal two main 
components of brain activity 
during sleep— active sleep 
and quiet sleep (Figure 5). 
Birds can experience quiet 
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Figure 5 Like sleeping humans, birds show variations in heart 
rate, respiration and EEG during sleep 



sleep when they are peeking as well as when their eyes are 
closed. However, active sleep is confined to periods when 
they sleep with closed eyes. So it looks as though the length of 
time their eyes are closed determines the amount of active 
sleep in birds. Thus sleeping in flocks may allow a bird to 
lower its level of vigilance and increase its active sleep without 
suffering an increase in the risk of predation. Why birds 
should want to increase their active sleep is a mystery. An 
answer to that question might give clues to the broader 
question of the function of sleep. □ 



Flock size and peeking rates 

AS FLOCK SIZE increases the individual risk to any one bird 
^■decreases and so each bird can afford to lower its peeking rate. 
However, there are other grounds for expecting a reduction in 
peeking rate with increasing Hock size. 

Let us assume that a cat stalks a duck until it gets within 
striking distance. The cat then breaks cover and makes a final 
uncovered dash along the length of the jetty. Let the time taken 
to make the final dash be T seconds. The' probability that the 
attack will be spotted is the probability that a flock member peeks 
before the cat completes its final uncovered dash. That is the 
probability of a flock member peeking in the interval 7". If we 
assume that ducks peck randomly, briefly and independently of 
each other then the probability of the flock detecting a randomly 
attacking cat is given bv 

/>=1 -<?"'"" 

w here /i is the flock size, B the mean peeking rate and 7' the time 
taken for the cat to complete its final dash. This means that as 
flock size, n. increases individuals can afford to lower their peek- 
ing rates, B. without suffering a fall in the probability of the flock 
detecting the cat. Moreover, the farther from shore a duck sleeps 
the greater the distance a cat must cover in its final uncovered 
dash. The greater this distance, the longer the time taken to make 
the final uncovered dash (T), and so a duck can afford to lower 
its peeking rate. □ 



Dennis Lendrem is in the Animal Behaviour Research Group at the 
University of Nottingham. 
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White holes: cosmic energy machines 

White holes are the poor relations of black holes, neglected by the mainstream of astrophysics. 
A new concept of a cosmic oscillator, however, accords equal roles to both 

Jayant Narlikar 



BLACK HOLES have occupied the centre stage in 
astronomy and astrophysics for a decade and a half. 
From the "mini", weighing as little as an amoeba or 
only one hundred-millionth of a kilogram (10~ 8 kg) to the 
"supermassive" with a mass 
one thousand million times 
that of the Sun, they have 
been invoked to account for 
a wide range of cosmic phe- 
nomena. By contrast, their 
counterparts, white holes, 
have been neglected. But 
some new ideas incorporate 
both concepts and point the 
way to a role for white holes 
that is equally important to 
that presently accorded to 
black holes. 

What are white holes? To 
answer this question we first 
recall the standard descrip- 
tion of the birth of a black 
hole through the phenom- 
enon of "gravitational col- 
lapse". A star like the Sun 
can preserve a steady config- 
uration because the thermo- 
nuclear reactions in its core 
generate high temperatures 
that result in strong outward 
pressures. These counteract 
the tendency for the body to 
contract under its own grav- 
itational pull. Self-gravity 
would shrink the Sun to a 
point in a mere 29 minutes, 
if the outward thermonuclear pressures were absent. 

But when the nuclear fuel runs out. the star contracts 
until its matter becomes highly dense. The contraction 
is eventually halted when the subatomic particles enter a 
"degenerate" state in which the space available for each 
particle hits a lower limit set by quantum mechanics. The 
competition for space generates an outward pressure, hold- 
ing the star in a new equilibrium; the star then becomes a 
white dwarf or a neutron star, depending on its mass. The 
greatest mass a white dwarf can have is 1 -44 times the Sun's 
mass; neutron stars cannot be heavier than about two solar 
masses. Any more massive star that exhausts its nuclear fuel 
will collapse completely under its own gravity. Supermassive 
objects— with masses as high as, say. a hundred million times 
that of the Sun— would collapse even with the resistance 
provided by thermonuclear reactions; in other words, before 
the fuel runs out. 

An observer watching such a collapse from a nearby star 
would lose sight of the collapsing object. When the star 
reaches a point where its total surface area equals that of a 
sphere of radius 2 GM/c : , it disappears and becomes a black 
hole. Here. G is the gravitational constant, c the speed of 
light, and M is the mass of the star, so the crucial radius, 
called the Schwarzschild radius, depends only on the 
collapsing star's mass; for a star of the Sun's mass the 
Schwarzschild radius equals about 3 kilometres. As the ob- 
ject shrinks further, no signals from it can cross the sphere 




Figure la Gravitational collapse of a massive object leads to the 
formation of a black hole (once the surface S has receded behind the 
event horizon) and ends in a space-time singularity, b In the lime- 
reversed case a massive object emerges from a singularity and 
expands rapidly; this is a white hole 



with the Schwarzschild radius, not even light. This barrier, 
containing the black hole, is called the event horizon. 

Although the observer on another star loses touch with the 
collapsing object at this stage, the object itself still has a 

future. An observer sitting 
on the star's surface could, in 
theory, trace the history of 
the object as it continues to 
shrink until it reaches the so- 
called space-time singularity, 
when all its mass is concen- 
trated into a point. Albert 
Einstein's theory of general 
relativity suggests that the 
singularity marks the end of 
the future of the object. An 
object the size of the Sun 
would take 29 minutes to 
collapse to a singularity 
under its own gravity— at 
least that would be the time 
measured by an observer 
stationed on its surface 
before he too vanished into 
zero dimensions. 

An interesting feature of 
the general theory of relativ- 
ity is that it should not 
matter whether time is run- 
ning backward or forward: it 
is time-symmetric. In prin- 
ciple, then, there is no rea- 
son why a star's collapse 
could not be reversed. In the 
gravitational collapse of a 
massive star, the outer sur- 
face crashes through the event horizon into the space-time 
singularity (Figure la). In the time-reversed case, the object 
emerges from the space-time singularity to come out through 
the horizon and attain an extended form (Figure lb). This 
object is a "white hole". 

The argument based on time symmetry applies only to the 
frame of reference of a person on the surface of the object 
and moving with it. To a remote observer at rest relative to 
the centre of the object, the two pictures of expansion or 
collapse are manifestly not symmetric. 

The most dramatic difference in the two pictures as seen 
by the remote observer is in the nature of radiation he 
receives from the object. Figure la illustrates the situation in 
the collapsing stage. Imagine a source at B on the collapsing 
surface, S, sending light waves radially out to the remote 
observer at A , who is stationary with respect to the centre of 
the object. The wavelength of the light increases as it passes 
from A to B for two reasons. First, because the source and 
observer are moving away from each other the doppler effect 
causes an increase in wavelength. Secondly, as first discussed 
by Einstein, light going from an area of strong gravitational 
field to a region of weak gravitational field increases in 
wavelength. 

An astronomer can measure this increase in wavelength if 
he can identify some emission lines in the spectrum of the 
object. If the wavelength of a line produced in the observer's 
laboratory at A is \, and the wavelength of the same line 



New Scientist 24 February 1983 



517 



observed in the spectrum of the collapsing object is X, then 
the fractional increase z=(X-Xo)/X is called the red shift of 
the spectral line. 
Consider next what happens in the case of a white hole. 

The radiaiion from B io k is again subject io boih doppler 
and gravitational effects (Figure lb). However, they no 
longer act in the same way. As before, the gravitational effect 
tends to increase the wavelength, because light is passing 
from a region of strong gravity near B to a region of weak 
gravity near A . Notice, however, that the surface 5" is now 
moving towards A and the 
doppler effect tends to 
decrease the wavelength, to 
produce a blue shift. 




Time measured by A 
(arbitrary scale) 

Figure 2 The shift in frequency of 
radiation from a white hole as 
measured by an external 
observer 



T 




The net effect at A will 
now depend on the dynam- 
ical details a of white hole's 
expansion. Qualitatively the 
answer is illustrated in 
Figure 2 where the observed 
spectral shift is plotted 
against the time measured 
from the instant that the first 
signal from B reached A. 
Notice that in the initial 
stages the doppler effect 
dominates and there is a 
strong blue shift. But when, 
however, the expansion 
slows down, the grav- 
itational effect begins to 
assert itself. Eventually the 
blue shift declines to zero 
and changes over to a red 
shift. The epoch of blue shift 
is usually confined to the 
time when the object is still inside the event horizon. 

To someone familiar only with black holes, this behaviour 
of a white hole comes as a surprise. But it is based on a 
reasonable argument; and the strong blue shift seen in the 
early stages of explosion justifies the adjective "white". 

How would an observer at A see the white hole? While 
examining the spectral shift we considered the radial rays 
from the white hole. Its overall appearance, however, 
depends also on non-radial rays. Moreover, the observer at 
A forms a picture of the white hole on the basis of all the 
light rays that reach him at the same time. Not all of these 
rays will have left the object when it was of the same size. 
Some rays, which took a longer time to travel, left the white 
hole earlier (when it was smaller) while others, which took 
less time to travel, would have left the white hole later (when 
it was bigger). We also have to take into account the passage 
of light rays through the highly curved space-time near the 
expanding object. In the very early stages the white hole 




appears to expand at a rate several times the speed of light, 
as I explain in an article written with R. C. Kapoor in 
Astrophysics and Space Sciences (vol 53, p 155). 
What of the blue shift of light from white holes? Can we 

relate ibis properly io any observable feaiures of {be 
Universe? In 1975, Krishna Apparao and I discussed this 
point in a simplified model of a white hole (Astrophysics and 
Space Sciences, vol 35, p 321). We assumed the white hole 
to be made of homogeneous dust, that is, matter free of 
pressure. That assumption enabled us to calculate explicitly 

many dynamical effects 

associated with the white 
hole. For example, if the 
expanding surface S emits 
monochromatic radiation of 
fixed intensity, then during 
the time of the strong blue 
shift the intensity of the 
white hole varies simply in 
proportion to the cube root 
of the frequency. Con- 
versely, given the observed 
relation between intensity 
and frequency of radiation 
from an exploding object, we 
can determine the spectrum 
of the emitting surface S. 

The exploding nuclei of 
galaxies such as the Seyfert 
galaxies (Figure 3) could be 
candidates for white holes. 
Transient X-ray sources in 
our own Galaxy could be 
associated with white holes 
of stellar mass. Sir Fred 
Hoyle has argued that 
"extra-supermassive" white 
holes on the scale of 10 14 
solar masses have ended up 
as large clusters or super- 
clusters of galaxies. And, of 
course, on the largest scale, 
the Universe itself, expan- 
ding from the big bang, may 
also be looked upon as a 
white hole erupting from a 
singularity. 

The short period of large 
blue shift should manifest 
itself as a burst of high 
frequency photons (Figure 
2). Could the bursts of 
gamma rays detected by 
astronomers over the past 
decade, and still not accounted for, possibly be white holes? 
Our simple model of 1975 showed that a white hole with the 
mass of a star can explain a galactic gamma-ray burst 10 
seconds long. The "softening" of the spectrum (the steady 
increase in the relative proportion of lower energy photons) 
is a stamp of white-hole radiation that is often found in 
gamma-ray bursts. 

The concept of a white hole was mooted in the early 
1960s. Why has it not caught on? I can think of two reasons. 
The first is a matter of taste. The formation of a black hole 
is fairly well understood in astrophysical terms. Its end, that 
is, the singular future that lies ahead for the collapsing object, 
is no doubt peculiar; but, at the same time it is hidden from 
the external observer by the event horizon. By contrast the 
white hole originates in a space-time singularity and the 
horizon does not prevent us from viewing this strange event. 
The physicist tends to be unfavourably disposed toward 
systems whose begining he cannot understand, and this 



Figure 3 Is there 
any evidence for 
white holes? 
Seyfert galaxies, 
such as these 
barred spirals 
NGC 3783 
(above) and NGC 
1365 (left) have 
extraordinarily 
violent processes 
occurring in their 
nuclei. Could 
these explosive 
nuclei indeed be 
white holes? 
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X-ray satellites, such as NASA 's Einstein Observatory (now 
defunct) reveal energetic events within the Universe 

attitude accounts for part of the antipathy towards the 
concept of white holes. (Strangely enough, this attitude does 
not manifest itself in cosmology where the singular origin of 
the Universe is accepted as a matter of fact.) 

The second reason is a mathematical one, raised in 1974 
by D. M. Eardley (Physical Review Letters, vol 33, p 442). 
Eardley discussed the strange topology of space-time near the 
origin of a white hole and argued that the expanding surface 
5 "sees" an avalanche of incoming matter from the 
surroundings. This apparent infall is so fast as to smother the 
expanding white hole. Eardley's argument suggests that a 
white hole would be a highly unstable object and that soon 
after its formation it would be converted into a black hole 
as it gathered surrounding matter. For this reason a white 
hole cannot serve as a viable energy machine. 

A white hole enthusiast may react to the above criticism 
both positively and negatively. A negative response would 
run something as follows. One could point out that 
supporters of the concept of massive black holes are also 
batting on a sticky wicket. There is as yet no general relativ- 
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istic demonstration that a collapsing and rotating super- 
massive object of about 100 million solar masses can survive 
as a single coherent entity to become a black hole. Yet many 
theories based on black holes proceed on the tacit assump- 
tion that such objects exist in the Universe. One could also 
point out that explosions on a large scale are observed in the 
Universe, and on empirical grounds these could be consid- 
ered evidence for white holes. Nor can the stability argument 
be regarded as the last word, as we do not know whether 
general relativity itself will be valid right up to the space-time 
singularity. 

But we can be more constructive than this, using a new 
idea that unifies the concepts of black hole and white hole. 
Let me go back to my earlier discussion of gravitational 
collapse. I noted that a star collapses if the internal pressures 
in the object cannot resist the gravitational contraction. This 
argument tacitly assumes that once the collapse begins there 
is no hope of stopping it at a later stage. The reason behind 
this assumption is that the force of gravitational contraction 
becomes stronger as the collapse proceeds and the gap 
between its power and the resistance offered by any surviving 
internal pressures widens with time. Indeed, general 
relativity tells us that any agency put in to oppose gravity 
must have energy. The energy has an equivalent mass and 
so it attracts matter and therefore increases the force of 
gravity. For this reason, beyond a certain stage, any remedial 
measure to counteract gravity becomes self-defeating. 

This argument does have a loophole. Suppose there exists 
a gravity-opposing agency with negative energy, which grows 
in strength faster than gravity as the object contracts. Such 
an agency generates a repulsive force which eventually 
becomes so strong as to halt the contraction of the object and 
to make it "bounce". Recently Apparao and I explored the 
possibility of the existence of such bouncing objects (Astro- 
physics and Space Sciences, vol 81, p 397). 

In the early days of general relativity. Einstein himself 
proposed a repulsive force, the so called X-force. This force 
grows in strength as the distrubution of matter expands and 
is not useful in the present context. Another repulsive force, 
the so-called C-field that Fred Hoyle and I used in the 
context of the steady-state cosmology, does however fill the 
bill admirably. It modifies the scenario of gravitational 
collapse in the following way. 

A massive object containing a small quantity of C-field 
begins to collapse when the pressure is no longer adequate 
to prevent it. At this stage the C-field is also ineffective in 
stopping gravitational contraction. However, as the object 
shrinks the C-field grows in strength and ultimately succeeds 
in causing a bounce. The object thereupon begins to expand, 
and it will rapidly pick up speed. As it continues to expand, 
the speed drops and the expansion eventually comes to a 
halt. This completes one cycle of oscillation. 

This oscillator therefore resembles a black hole during 
contraction and a white hole during expansion. The resem- 
blance is not exact, however! At no stage does the outer 
surface of the object go inside the event horizon. This condi- 
tion is satisfied even though the minimum size of the oscil- 
lator is quite small (Figure 4). 

The massive oscillator combines most of the v irtues of the 
black hole and the white hole without their awkward features 
such as the space-time singularity and the event horizon. 
And it provides a useful explanation for the power house 
that fuels certain cosmic sources. The purist may, however, 
still balk at the idea of a negative-energy field, even though 
to date the C-field is not known to have led to any concep- 
tual difficulty either in classical or quantum physics. In the 
last analysis the need for such ideas will be dictated by 
observations of violent phenomena in the Universe. □ 

Professor Jayant Narlikar is an astrophysicist at the Tata Institute of 
Fundamental Research, in Bombay, India. His book, The Lighter Side Of 
Gravity, was published recently by W. H. Freeman. 
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A radical way to tackle malaria 



MALARIA parasites living in mouse- 
red blood cells are killed by 
substances released by specialised 
cells of the immune system called macro- 
phages. This seemingly innocuous state- 
ment carries with it a completely new 
strategy for treating the 200 million or so 
malaria sufferers around the world. 

The first drug to be recognised for its 
antimalarial effects was 'quinine, which 
found its way into the British Pharma- 
copaea as early as 1677. Quinine has been 
overtaken by newer drugs, the three most 
important being chloroquine, primaquine 
and pyrimethamine. The problem with all 
these drugs is that they have many side 
effects which are sometimes fatally toxic. 
But the biggest drawback is that there are 
very few places left in the world where the 
malaria parasites (species of Plasmodium) 
have not developed resistance to them. 

Quinine and chloroquine kill parasites 
by blocking their ability to synthesise 
nucleic acids and primaquine and pyrim- 
ethamine disrupt the energy metabolism of 
parasite cells. 

Now, Ian Clark from the Australian 
National University in Canberra, has 
proposed a completely new strategy for 
developing novel antimalarials— one that 
mimics the simplest mechanism the body 
has for combating infection; so called non- 
specific immunity (Infection and Immu- 
nity, vol 39, p 1). 

In non-specific immunity a class of white 
blood cells called macrophages kill 
invading organisms by releasing a gamut of 
potent substances and toxins. The ones of 
interest here are a highly reactive chemical 
species called free oxygen radicals. The half 
lives of these radicals are measured in 
nanoseconds— they literally destroy the first 
thing they bump in to. Macrophages are 
found mainly in the liver, spleen and lungs, 
the small blood vessels of which, provide a 
perfect size for "bumping" into red cells 
that are infected with malaria parasites. 

So could malaria parasites be destroyed 
by assaulting them with free oxygen radi- 
cals? Clark tested this idea by injecting a 
drug called alloxan into mice that were 
previously innoculated with P. vinckei, 
(other strains of Plasmodium have to be 
used in the mouse model because the 
human parasites P. vivax, P. ovale. P. 
falciparum and P malariac do not infect 
rodents). 

Alloxan is a diabetogenic drug that is 
known to produce free oxygen radicals as it 
is broken down. Clark found that the level 
of parasitaemia dropped dramatically in 
the mice following alloxan treatment. To 
confirm that it was due to free radical pro- 
duction he searched for a less complicated 
generator of oxygen radicals. His chemist 
colleagues suggested he tried a substance 
called t-butyl hydroperoxide— an "off the 
shelf chemical reagent, whose ability to 
produce free radicals is well known to 
chemists. Substituting t-butyl hydro- 
peroxide for alloxan in a similar experi- 
ment, Clark found as he had hoped, that 
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Merozoites of P. vivax in red cells 

parasitaemia again dropped radically. 
These experiments were later confirmed by 
a group at Syntex Research in California 
{Lancet, 1982, vol ii, pi 431). 

These results are important for a number 
of reasons. After infection, malaria para- 
sites multiply by a factor of eight every 24 
hours. A critical point is then reached after 
which a patient will either die from the 
disease, or survive if the parasites are killed 
and parasitaemia returns to a manageable 
level. Until now nobody knew how the 
parasites were killed, but if Clark's idea is 
correct, and can be shown to operate in 
humans, a new generation of anti-malarials 
could be made which would kill parasites 
inside the red blood cells by local 
production of free radicals. 

The idea goes some way to explaining 
why some individuals with red cell 



mutations are immune to Plasmodium 
infection. People with sickle cell anaemia 
and thalassaemia are known to have red 
cells with defects in their outer membranes. 
The same is true for individuals with a defi- 
ciency of the enyzme glucose-6-phosphate 
dehydrogenase; (G-6-PD is an important 
enzyme of the glycolytic or central energy- 
producing pathway). This membrane 
defect makes it much easier for toxic 
substances made by the immune system to 
enter red cells and kill parasites. 

It is unlikely that radicals are responsible 
for the body's total defence against Plas- 
modium infection, however, and anti- 
bodies are probably involved in fighting the 
later stages of infection. As yet involvement 
of radicals has only been observed in mouse 
models. 

Scientists still do not know whether the 
parasites in these systems are killed directly 
by macrophage products or whether the 
latter destroy the red cell membranes. 

Clark's work clearly holds promise of a 
new class of antimalarials, even though 
there is much still to be done. But it is 
exciting too for another reason. Though 
pharmacologists now know how the 
present antimalarials work, quinine was 
initially based on a folk remedy and the rest 
were developed by producing chemicals 
and testing their effects. The next gener- 
ation of anti-malarials may be the first to be 
developed with specific biochemical 
knowledge of how the malaria parasite can 
be attacked and killed once inside the 
body. □ 



Universe theory is full of holes 



THE LARGE-SCALE structure of the 
Universe resembles a Swiss cheese— a 
collection of holes with matter (in the form 
of galaxies) only occupying the flattened 
walls around the holes. So say F. 
Occhionero, P. 
Santangelo and N. 
Vittorio, of the 
University of Rome, 
who have been 
inspired to make a 
new theoretical study 
of cosmological voids 
by the observational 
discovery of large 
regions of space 
devoid of galaxies 

(New Scientist , vol 
94. p 355). 

In traditional stud- 
ies of the way inho- 
mogeneities — lumps 
of matter in the form 
of clusters of 
galaxies— form in the 
expanding Universe, it is assumed that the 
dominant influence is a mass, or density 
perturbation. On such a picture, a region of 
space which contains more than its fair 
share of matter ought to pull in still more 
by gravity, so that a cluster of galaxies 
forms in the heart of a region of space 
sucked clean of matter. But that is exactly 




the opposite of the new picture. 

By considering variations in the velocity 
of matter (compared with the "smooth" 
velocity of expansion of an ideal model 
universe) the Italian team shows that 
cavities of the kind 
now observed can 
arise naturally. A 
condensation sur- 
rounded by a void 
is equivalent to a 
local energy deficit; a 
void is associated 
with a local energy 
surplus (Astronomy 
and Astrophysics , vol 
1 17. p 365). 

The result is a new 
model of the 
Universe which re- 
sembles a certain 
brand of chocolate 
that is full of bubbles. 
The size of the holes, 
and the thickness of 
the surrounding bubbles of enriched galaxy 
formation, depend on the details of the 
perturbations fed in to the idealised model 
calculations, and this offers hope that better 
observations of these holes in the Universe 
may reveal information about the kinds of 
disturbances that made the big bang of 
creation develop irregularly. □ 
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How to tell gluons from quarks 



QUARKS, so the present theories go. 
are the building blocks of matter, and 
they are bound together by entities called 
gluons. While no experiment has ever iden- 
tified an individual quark, there was a good 
deal of excitement in 1979 when physicists 
working at DESY, the German national 
accelerator laboratory near Hamburg, 
found ev idence for quarks and gluons being 
produced together in high-energy collisions 
between electrons and positrons (anti- 
electrons). Now, one group working at 
DESY believes it has found a way to differ- 
entiate the effects of the gluon from those of 
the quarks produced in electron-positron 
collisions. 

When an electron collides with a posi- 
tron the two particles disappear, or annihi- 
late, to create a high-energy photon. In 
some instances the photon quickly materi- 
alises as a quark and an antiquark, which 
turn into showers of observable particles 
such as protons and pi-mesons. In 
collisions at relatively low energies of 
PETRA (the electron-positron accelerator 
at DESY) the quark and anti-quark 
produce two streams of particles that 
appear back to back in apparatus 
surrounding the collision point. At higher 
energies the detectors reveal not two but 
three jets of particles, all in the same plane, 
rather like the Mercedes symbol (New 
Scientist, vol 87, p 786). The third jet is 
evidently created when either the quark or 
the antiquark radiates a gluon, which in its 
turn creates another shower of particles. 
Gluons are in fact radiated by quarks 
produced at lower energies. But it is only 
when the parent quark and radiated gluon 

Suicide-proof paracetamol 

PARACETAMOL could soon be cured 
of the stigma of being a "dangerous and 
insidious" drug. It was labelled as such by a 
London coroner recently, after four 
inquests on suicides were heard in the same 
court within a week. But its lethal potential 
could be eradicated if a new formulation 
incorporating methionine, a harmless 
compound used in treating overdose 
victims, is granted approval by the 
Committee on Safety of Medicines (methi- 
onine is an amino acid). Sterling Winthrop. 
which markets paracetamol under the trade 
name Panadol, says that an application for 
a product licence is imminent. 

Around 30 standard paracetamol tablets 
can kill a healthy adult and even less if the 
liver has been damaged before through 
alcohol or drug abuse. The drug combines 
with glutathione present in the liver. But 
once the glutathione has been used up. 
paracetamol breaks down to form 
benzoquinone-amine. This substance is 
thought to bond to the walls of liver cells 
and eventually kill them. 

Methionine or an alternative drug, N- 
acetylcysteine. prevents liver damage by 
boosting the levels of glutathione. Since this 
treatment was introduced, the number of 
fatal overdoses has fallen from a peak of 
192 in 1 978. to 152 in 1 980. the last year 
for which figures are available. But even 
expert attention will not help if the victim 
doesn't arrive in hospital until hours after 
the overdose— which is often the case. □ 



themselves have relatively high energies 
that the jets from each can be clearly 
distinguished. 

The gluon is a particle akin to the photon 
of electromagnetism and the W particle of 
the weak nuclear interactions (New 
Scientist, 27 January, p 221). Like these 
two particles, the gluon transmits a force 
between other particles: in this case, the 
strong nuclear force that binds quarks 
within protons and neutrons. 

Several of the groups working on 
PETRA have detected three-jet "events" in 
their apparatus, but now one of these 
groups has worked out how to tell which 
jets come from the quark and antiquark 
and which from the gluons. Members of the 
group known as JADE, who come from the 
UK and Japan as well as Germany, have 
analysed the way in which momentum and 
energy are carried away from the collision 
by particles in the jets (DESY preprint 
82-086). The researchers first order the jets 
according to the amount of energy in each. 
They then look at the average momentum 
particles carry transverse to the main direc- 
tion of the jet: a higher transv erse momen- 



tum means that the jet is more spread out. 

The group finds that, for a given jet 
energy, the transverse momentum is always 
larger for the jet with lowest energy than it 
is for the other two. The researchers also 
calculate how events look according to 
present theories of the strong interaction, 
and ideas about the conversion of quarks 
and gluons into observable particles. They 
generate "mock events" according to these 
assumptions and feed them through the 
analysis chain. 

The mock events turn out to reproduce 
the data only when the quarks and gluons 
are made to convert differently into 
particles, for the comparison with theory 
shows that the lowest-energy jet is generally 
associated with the gluon. This means that 
gluons for some reason produce jets that 
are more spread out than the ones that 
originate from quarks. The researchers 
have therefore not only separated out the 
effects of gluons from those due to quarks, 
but have also learned something about the 
still little understood way in which these 
building blocks turn into conventional 
particles. □ 



Collagen implant lifts scars 




Appearance before (left) and after treatment with the collagen implant 



"DlOTECHNOLOGISTS have come up 
with a surprising new way of repairing 
many scars and wrinkles— using purified 
cow-hide. A Californian high-technology 
firm, the Collagen Corporation, has found 
a way to enzymatically alter bovine 
collagen, making it virtually indistinguish- 
able from the human variety. Injections of 
collagen, the protein in connective tissue, 
can build up soft depressions in skin caused 
by acne. age. injury, or disease. 

The collagen implant, known as Zyderm 
and marketed in the UK by Kirby-Warrick 
Pharmaceuticals, is a white paste packed in 
syringes. The paste contains collagen 
suspended in a salt solution mixed with a 
local anaesthetic, lignocaine. Once injec- 
ted, the lattice of collagen fibres is gradually 



invaded by cells and blood vessels and so 
comes to look and feel like normal skin. 

But some people are allergic to even this 
highly-purified animal collagen, so poten- 
tial recipients are first given a small test 
dose. And the implant is not the answer to 
all disfiguring scars or wrinkles. Inflexible 
or rough-edged blemishes caused by 
chicken pox or acne and superficial wrin- 
kles around the eyes are not helped by 
collagen implants and the technique 
cannot be used to enlarge breasts. 

But several sessions in the surgery can 
improve many scars, birth defects such as 
cleft lip. and deep frown lines. So far some 
300 patients in the UK have been success- 
fully treated with the collagen implant by 
plastic surgeons and dermatologists. □ 
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Inorganic chemists find new cancer drug 

TNORGANIC substances are now rarely troscopy has confirmed that the platinum shown that m-DDP can bond to a double- 
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1 used to treat diseases, but one platinum 
compound may prove to be a powerful new 
anti-cancer drug. The chemical, code- 
named cis- DDP, acts at the very site where 
cancer begins— the DNA. The inorganic 
compound c/.v-DPP 
can chemically bond 
to guanine bases in (Ap)=r; 
DNA and so disrupt 
the replication of 
DNA in actively 
dividing cells. 

C/.9-DDP, short for 
m-diamminedichlo- (bp) 
roplatinum (Il)orcis- ^-^~"~~~^(Gp\ 
[Pt(NH,):Cl : ]. is a (c^, 
square planar 
complex. Discovered 
in 1844. it was called 
Peyronne's chloride 
after its discoverer to 
distinguish it from 
another complex 
with the same 
formula, known as 
/ra«.5-DDP. In 1969 researchers discovered 
that only the m-DDP isomer killed 
tumours. 

There are good chemical grounds for 
expecting a difference in the reactivity of 
the two isomers, because the chlorine 
atoms of cis- DDP are diagonally opposite 
NHi groups in the molecule, whereas in 
trans- DDP the chlorines are opposite each 
other. The chlorine atoms make way for the 
other atoms when cis- DDP attaches itself 
to guanine, one of the bases of DNA. 

Nuclear magnetic resonance spec- 



pu 

in m-DDP bonds to the nitrogen atom in 
guanine's smaller ring. When two guanine 
bases are side by side in the DNA chain, 
both can attach themselves to the same 
platinum atom, forming a stable complex. 
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The platinum drug disrupts the bonds holding strands of DNA together 

Jan Reedijk and co-workers at the State 
University of Leiden in the Netherlands 
found that cis -DDP could bond to two 
guanine bases in a small chain of single- 
stranded DNA despite an intervening cyto- 
sine base (Journal of the American 
Chemical Society , vol 104, p 2664). 

New research has gone further. Stephen 
Lippard and John Caradonna of Columbia 
University, New York, working with 
Michael Crait and Mohinder Singh of the 
Medical Research Council's Molecular 
Biology Laboratory at Cambridge, have 



stranded chain of DNA as well (Journal of 
the American Chemical Society , vol 104, p 
5793). 

When they reacted the drug with a self- 
complementary two-stranded, six-base 
DNA chain, they 
found that the hydro- 
gen bonding which 
holds the two strands 
together cannot 
compete with the 
bonding of the plat- 
inum complex to 
adjacent guanine 
groups (see Figure). 

This disruption of 
the hydrogen bonds 
which normally hold 
the two strands of the 
DNA molecule 
together could block 
the replication of 
DNA chains during 
normal cell divi- 
sion. For it is the 
hydrogen bonding ability of the existing 
chain that determines the sequence of bases 
laid down in a growing chain of genetic 
material. 

Further research will hopefully discover 
more metal complexes that can bond to the 
nitrogen or oxygen atoms of other bases in 
the DNA. If these drugs can selectively 
block the hydrogen bonding in the DNA 
of cancer cells, then replication of the 
genetic material of such cells will be 
halted, and proliferation of tumours may 
be foiled. □ 



Close encounters revive dead quasars 



IN TWO separate investigations, astrono- 
mers have found evidence that encoun- 
ters between two galaxies can turn one of 
them into a quasar. The interaction rips gas 
from one galaxy, which falls to the centre of 
the other to fuel the quasar "explosion", 
probably a reawakening of activity which 
the galaxy suffered much earlier. This 
could explain why we see some quasars 
much nearer than we would normally 
expect to see them. 

Gregory Bothun, of the Harvard- 
Smithsonian Center for Astrophysics, and 
five colleagues from as many different 
establishments, have been investigating the 
nature of a relatively nearby (low redshift) 
quasar dubbed 035 1 +026. This quasar was 
already known to lie within a galaxy, and 
improved observations have shown that the 
"host" galaxy itself is interacting with a 
small companion galaxy. 

The whole system is rich in hydrogen gas. 
This observation leads the team to suggest 
that quasar activity may have been trig- 
gered by galaxy-galaxy interactions which 
have stimulated a flow of material onto the 
nucleus of the larger galaxy, possibly the 
site of a black hole (Astronomical Journal, 
vol 87, p 1621). 

The companion galaxy in this system is a 
very modest dwarf, and the host galaxy 
itself is similar to the Large Magellanic 
Cloud, a companion to our own Milky 
Way Galaxy. If the redshift of the system 



the University of 
nvestigating three 
between 0.07 and 
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had been more than 0. 1 , still modest for a 
quasar, neither host nor companion would 
be visible. This evidence lends weight to the 
supposition that most quasars are the active 
nuclei of normal galaxies— not necessarily 
giant galaxies— and suggests that any 
hydrogen-rich system might be triggered 
into such activity. 

Alan Stockton, of 
Hawaii, has been 
quasars with redshifts 
0.26, each of which 
companion galaxy (Astrophysical Journal 
vol 257, p 33). These companions lie within 
30 000 light years of the quasar— only the 
Sun's distance from the centre of our 
Galaxy— and they appear unusually small. 
Stockton argues that we are here seeing a 
pair of galaxies in mutual orbit. One 
(presumably the more massive) contains 
the quasar core, the other is the 
"companion." As they reach their distance 
of closest approach in each orbit, the quasar 
galaxy rips some of the outer, loosely 
bound, stars and gas from the companion. 
As a result, the companion has lost its 
extended outer regions, and we see it as 
merely a compact core of stars. The 
material that has fallen into the more 
massive of the two galaxies rekindles the 
quasar at its core. 

These investigations could solve one 
major problem in quasar research. The 
energy emitted by a quasar can exceed the 



total output of an ordinary galaxy a 
hundred times over. Most astronomers 
think that the energy comes from a disc of 
gases surrounding a very massive black 
hole. It is easy to "feed" a black hole in the 
early days of the Universe, when galaxies 
were first forming out of gas. When we look 
out in space (and hence back in time) to a 
redshift of 2 to 3, we do indeed see a lot of 
quasars. They cannot keep up this lumi- 
nosity for long, however, and they should 
have burnt out long ago. 

But we do detect quasars relatively near 
in space, and hence at virtually the same 
age as our own Galaxy (some 15 000 
million years). The new results suggest that 
these galaxies undergo intermittent 
outbursts as a companion passes particu- 
larly close to them. It will be intriguing to 
test whether other nearby quasars have 
close companions, not distinguishable 
from the quasar images to be seen on 
previous photographs. 

And do galaxies with unusually compact 
companions show any sign of past quasar 
activity? One intriguing clue is that the 
nearest compact galaxy we know happens 
to be a companion to the giant radio galaxy 
M87— and its orbit must have taken it to 
within 6000 light years of M87 only 100 
million years ago. 

Stockton says "what we witness today [in 
M87] may be only a feeble remnant of a 
blaze kindled 10* years ago." □ 
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Insect species now estimated at 30 million 



JB. S. HALDANE'S oft- 
quoted observation that God 
had an inordinate fondness for 
beetles has been given an 
entirely new dimension by the 
latest statistics from Washing- 
ton's Smithsonian Museum of 
Natural History. Based on beetle 
studies in the forests of Panama, 
Brazil and Peru. T. L. Erwin and 
his colleagues suggest that the 
1-2 million known arthropod 
species represent only a fraction 
of a worldwide total now calcu- 
lated to be as high as 30 million. 

To give this rather indigestible 
piece of news some context, it 
may be noted that about 1-3 
million species of arthropods 
have been described so far, one 
million of them being insects. 
Working from species-density 
curves, estimates for the 
worldwide total number of 
species have in the past been conservatively 
put at 2-3 million, wild guesses went up to 
5 million, while visions of 10 million were 
strictly for the lunatic fringe. 

The new figures arise from work in trop- 
ical forest canopies recently reported in the 
Coleopterists's Bulletin (vol 36, p 74). 
Erwin describes how remote-controlled 
"fogging machines" were used to spray 
non-persistent insecticidal smoke into the 
canopies of individual trees in Panama. 
Down below the entomologists collected 
the falling dead insects in large funnel- 
shaped trays strung up between trees. They 
were astonished at the sheer number of 
individuals that spattered down but now, 
several years later the Panama collections, 
it is evident that there are large numbers of 
species, too, many of them new to science. 
From 19 trees of the species Luchea 




Tropical rainforest canopy 

seemanni they collected over 950 species of 
beetles, and estimated the total to be over 
1200. It was estimated that about 162 
species, or 13-5 per cent, were specific to 
that type of tree. Assuming that beetles 
comprise 40 per cent of the arthropod 
fauna, that there are 70 different species or 
groups of species, of trees per hectare, that 
the forest canopy fauna is three times larger 
than the forest floor fauna, and adding a 
little for transient species, Erwin concludes 
that there are possibly over 4 1 000 species 
of arthropods per hectare of forest in 
Panama. He considers that the results of his 
work in Brazil and Peru give support to 
such a large estimate. 

There are about 50 000 species of tropi- 
cal trees worldwide. Assuming a similar 
density of host-specific beetles per species 
of tree, and similar faunistic proportions. 



Erwin estimates a total world- 
wide arthropod fauna of over 30 
milllion species, not the 2-3 
million which is commonly 
accepted. For comparison, it is 
perhaps worth bearing in mind 
that the world totals for plant 
and vertebrate species respect- 
ively are 250 000 and 2 1 000. 

The arthropods include centi- 
pedes, millipedes, crustaceans, 
spiders and the other arachnid 
groups, but insects make up over 
75 per cent ot the total. This 
means that only just over 4 per 
cent of the world total number 
of insects have been described so 
far, distressing news for insect 
taxonomists who formerly 
believed that one third to one 
half had already been covered. If 
it is optimistically assumed that 
1 0 000 arthropods are described 
every year, it will take nearly 
3000 years to catch up! 

Even if Erwin's figures are 300 per cent 
too high, there is still an awesome task 
ahead and an urgent need to develop some 
well-considered priorities and objectives in 
systematic entomology. 

Even more worrying is the conservation 
aspect. With over half of the world's insect 
species believed to be endemic to the 6 per 
cent or so of the earth's land surface that is 
covered by rainforest, and a good chunk of 
that destined to fall under the chainsaw 
before the end of the century, it seems that 
the number of extinctions may exceed a 
conservationist's worst nightmare.These 
results highlight the need for greater 
investment in invertebrate taxonomy and 
conservation studies. At best these can only 
be rearguard actions, but there is still time 
to protect threatened species. □ 



A quicker way of cloning antibodies 

from tumour cells and exhibited cancer- be persuaded to fuse with armour cell in 

like behaviour, already had somewhat culture. 

abnormal chromosomes. So transforming Running concurrentlv with the hybrid 
them does not really prove that the donor 



SCIENTISTS from the University of 
Pennsylvania have had a bright idea 
that may end the need to fuse antibody- 
making cells and tumour cells in order to 
create monoclonal antibodies. Their trick is 
to isolate at least in part, a gene or genes 
that confer immortality on a tumour cell, 
and insert it "naked" into antibody- 
producing spleen cells. 

The spleen cells produce monoclonal 
antibodies, and appear and behave 
normally except that they grow and survive 
in culture. The technique also has 
important implications for the recent 
discovery' of cancer genes (proto- 
oncogenes). 

Zdenka Jonak described, at the Second 
Annual Congress for Hybridoma Research 
held in Philadelphia last week , how she and 
others in Roger Kennett's lab used trans- 
fection. the same technique that led to the 
discovery of oncogenes, to produce 
"immortality" in immunised spleen cells. 
Her achievement seems to be the first time 
that tumour-derived DNA has conferred 
this property on normal cells. Even after 
transfection. the spleen cell chromosomes 
appear normal. 

In the oncogene experiments , cells that 
had been transfected with genetic material 



genes cause cancer. The Pennsylvania 
researchers seem to have done away with 
this major objection to the validity of onco- 
gene research. 

Jonak and her co-workers began by 
inserting DNA purified from the REH 
human leukaemia cell line into mouse 
spleen cells. They then soaked the cells in 
polyethylene glycol and dimethylsulfoxide 
to stimulate the host chromosomes to 
incorporate the human DNA. Some cells 
were transformed and survived in culture 
and 75 per cent of these produced anti- 
bodies. Cloning any one of these cells 
would produce a population capable of 
making identical, or monoclonal, anti- 
bodies. 

"The only diference from a standard 
human hybridoma (B-cell-tumour hybrid) 
is that we are using transfection with 
human tumour DNA instead of (whole) 
mouse tumours", Jonak said. "The result is 
the same: monoclonal antibodies". Making 
hybridomas is a remarkably inefficient way 
to transfer that information; only about 
one in ten million human spleen cells can 



oma congress was the Third Annual 
Congress for Recombinant DNA Research, 
and the most exciting news here was an 
announcement of direct importance to 
hybridoma researchers: the cloning of a 
gene that makes a protein which stimulates 
B-cells to produce antibody. 

Tada Taniguchi of the Tokyo Cancer 
Institute read an unscheduled paper in 
which he revealed the amino acid sequence 
of a T-cell product called interleukin 2. 
This substance non-specifically boosts anti- 
body production in B-cells. allows T-cells 
to grow in culture, and provokes their own 
cell-killing activity. Taniguchi used the 
same technique he previously employed in 
cloning the gene for interferon: he isolated 
messenger RNA from a T-cell tumour, 
created and then fragmented comple- 
mentary DNA, and inserted the fragments 
into bacteria. Some of the bacteria 
produced a protein which behaves like 
interleukin 2 and has its biochemical 
characteristics. 

Interleukin 2 should be useful in treating 
people with immune deficiencies. □ 
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International rescue takes off 



Britain has joined an international 
project which uses satellites to locate 
crashed aircraft and shipwrecked 
mariners quickly and accurately. The 
£25 million programme already involves 
the United States, Canada, France 
and the Soviet Union. 

The scheme, COSPAS/ 
SARSAT, combines the 
West's SARSAT (Search 
And Rescue Satellite-Aided 
Tracking) network with the 
Soviet Union's equivalent, 
COSPAS. The inter- 
national steering group that 
runs the joint project is 
probably the only current 
example of US/Russian 
collaboration in advanced 
technology. 

The Russians launched 
their COSPAS- 1 satellite 
eight months ago. and the 
US National Oceanic and 
Atmospheric Admin- 
istration will follow with the NOAA-E 
spacecraft on 28 March. Both types can 
pick up radio signals from Western or 
Russian emergency beacons. American 
private aircraft and ships have to carry 
these beacons by law, and there are more 
than 250 000 around the world. 

The Department of Trade is leading 
Britain's involvement in COSPAS/ 
SARSAT, which is comparatively modest 
at about £750 000. If trials are successful, 
though, Britain could become a full 
member of a more comprehensive project 
later this decade. Other participants 
include the Department of Industry, the 
Civil Aviation Authority, the Ministry of 
Defence and the Royal Aircraft Establish- 
ment at Farnborough. A number of 
companies are also putting their own 
money into developing suitable beaoens. 

The jolt of a crash automatically turns 
on the emergency beacon in an air- 
craft, and immersion in water activates 
the marine types. The beacons then 
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transmit radio signals for two days on the 
standard international distress frequencies 
of 121-5 MHz and 243 MHz. Airliners 
flying over the sea have to monitor these 
frequencies, but there is no similar require- 
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ment over land. In any case, 
aircraft can pick up the 
signals from only about 300 
kilometres away. 

Satellites in a polar orbit 
around the Earth, though, 
regularly pass over every- 
where on the surface as the 
planet rotates beneath 
them. The US's satellites fly 
at a height of 1000 km and 
take 100 minutes to 
complete an orbit. As the 
satellite rises above the 
horizon it starts to receive 
signals from an emergency beacon that has 
switched on. The spacecraft's high speed 
means that the signals undergo a Doppler 
shift in frequency— they are of a higher 
pitch as the satellite approaches the beacon, 
and lower as it recedes. The satellite stores 
the signals on magnetic tape until it passes 
near a ground station. It then "dumps" the 
information at high speed over a radio link. 



A computer in the ground station analyses 
the data and calculates the position of each 
beacon from the Doppler shift. 

As part of Britain's work as an 
"investigator" country taking part in the 
demonstration and evaluation phase of 
COSPAS/SARSAT. which began on 1 

February, three companies 

are developing beacons on 
the new operating 
frequency of 406 MHz. 
This is much less cluttered 
than the present emergency 
bands. The 406 MHz 
beacons will also transmit 
at higher power (5 W 
compared with 200m W) in 
half-second bursts every 50 
seconds rather than 
continuously. This allows a 
satellite to handle about 
100 beacons at a time, 
compared with 10 or so at 
the lower frequencies. It 
pinpoints the beacon's posi- 
tion with an accuracy of 
between 2 km to 5 km, 
compared with 10-20 km. 

The present type of 
beacon does not provide 
any information apart from 
position, but the digital 
data burst from the 406 
MHz beacons can include 
details of the ship's or 
aircraft's type, its country of 
origin, identity and type of 
emergency. 

Britain's COSPAS/ 
SARSAT ground station at 



Private enterprise plans a chunnel on the cheap 



SIMPLIFIED construction techniques 
could make a £4 billion fixed cross- 
channel link commercially viable on 
private funding alone. That is the 
calculation of Lazards. bankers to the 
EuroRoute consortium, which British 
Shipbuilders, British Steel, Trafalgar House 
and Fairclough Construction are backing. 

Plans for a fixed link across the channel 
have hung fire after Prime Minister 
Margaret Thatcher's post-Exocet disil- 
lusion with the French (New Scientist, vol 
94, p 551). But five British and French 
bankers are still looking at schemes. 

EuroRoute and Lazards both sent execu- 
tives to a conference last week to explain 
their optimism. The plan provides for two 
dual-lane roads and a double-track railway. 
Two separate bridges would carry the road- 
ways to man-made islands 1 1 km ofT the 
English coast and seven from France. 



At the islands, up to 1 80 000 sq m is size, 
and just outside main shipping lanes, the 
roadways would descend to a submerged 
tunnel. There would join the railway which 
would already have reached the islands in 
its own tunnel. The main section between 
the islands would have three inter- 
connected passages. 

The bridges would be made up of modu- 
lar sections each 125m long, fabricated at 
different coastal sites in Britain and France, 
floated to the site and lifted onto pre- 
pared supports. The tunnel would also be 
made from prefabricated sections floated to 
site. 

The islands would be reinforced concrete 
structures weighing about half a million 
tonnes, fabricated in offshore oil construc- 
tion yards. They would have a bigger area 
than North Sea platforms, which would be 
possible because of the shallower depth. □ 



Unlikely partners are 
joining hands to 
save lives at sea 

Lasham in Hampshire starts operating in 
May, and a series of trials to lest the 
network will last until 1984. 

Groups will take beacons up mountains, 
into valleys and on ships, start them oper- 
ating and check reception via the satellite. 
The British mission control centre is in the 
joint Royal Air Force/Navy maritime 
headquarters at Plymouth. This takes 
information from Lasham together with its 
US, French and Norwegian equivalents. 
The operators at Plymouth can then send 
out rescuers themselves, alert the northern 
rescue centre at Pitreavie in Scotland or 
pass information to the Coast Guard centre 
at Falmouth. 

Britain is responsible for search and 
rescue over an area of 250 000 sq km. A 
Nimrod aircraft may spend five hours or 
more, at £1 1 000 an hour, searching for a 
small fishing boat in distress. With 
COSPAS/SARSAT, though, rescuers can 
go directly to the right spot. The US plans 
to fit SARSAT equipment on another two 
satellites, and the Russians have promised 
to match them. The British manufacturers 
McMichael. Burndept and Graseby will be 
in a position to supply the projected world- 
wide requirement for up to half a million 
406 MHz beacons at several hundred 
pounds each. In the meantime 
though, sailors and airmen will gain im- 
mediate benefits if they get into distress. □ 
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Atomic billiards on the market 



FACED with cuts of around 1 5 per cent 
in support from the government, 
Manchester University's Institute of 
Science and Technology has turned 
successfully to industry for support. Its fast 
technique for assessing samples drilled 
from beneath the sea for oil companies is a 
commercial winner, and a go-ahead team 
under Dr John Bather is having to expand 
to keep pace with the demand. 

Another service to industry, which has 
just started up, looks like having a great 
future. This is FABMS— fast atom-bomb- 
ardment mass spectrometry. Essentially it 
is atomic billiards; a beam of atoms fired at 
the surface of 
anything from glass 
to an industrial cata- 
lyst dislodges ions 
from the specimen's 
top one or two atom 
layers for analysis by 
mass spectrometry. 
The difference is that 
FABMS for the first 
time uses a beam 
of uncharged atoms 
instead of charged £. 
ions for the process. 

Ions are fine for probing electrically- 
conducting materials because the charge 
they carry to the specimen is carried away 
as fast as it builds up. But ions cannot probe 
non-conductors because they build up a 
charge on the surface, which distorts the 
analysis. Atoms open up a much wider 
range of materials; glasses (the first client 
for FABMS was Pilkingtons which studied 
the effects of new metallic coatings), paint 
pigments, insulators, biological materials, 
adhesives and industrial catalysts. 

Dr John Vickerman, who leads the atom 
bombardment team, has offered the tech- 
nique on a part-time basis for the past two 
years. But he found it was taking up more 
and more time: "It had to be double or 
quits," he said. Now, £100 000 from the 
Department of Industry has enabled him 
to set up a full-time commercial unit to 



analyse samples sent from Europe as well as 
Britain. 

The technique is still being developed: it 
is now possible to image surface structures 
on a television screen, using a beam 
focused to one micrometre to scan the 
surface. The focus will eventually be sharp- 
ened to make it possible to "see" individual 
large organic molecules. 

The key to FABMS is the technique 
whereby atoms, having first been stripped 
of electrons to allow them to accelerate in a 
magnetic field, subsequently have their 
electrons replaced by passing through inert 
gases. The cost of the service is between 
£300 and £500 per 
day, during which the 
team can work 
through about eight 
to 10 specimens. 
The Department of 
Industry will pay for 
the first three years, 
but after that expects 
FABMS to pay for 
itself. 

Probably the single 
most important area 
for atom bombard- 
ment is in the design of better catalysts for 
chemical reactors. Today, this is as much 
an art as a science, because of the huge 
differences of scale between small labora- 
tory experiments and conditions in indus- 
trial reactors. 

Vickerman's unit is just starting to bridge 
the gap with a new piece of apparatus. It 
subjects experimental catalysts to the same 
conditions they would face in an industrial 
reactor, then to probing by FABMS. Less 
than a second elapses between the two 
stages. This facility, the first of its kind in 
the world and built with the aid of a 
£100 000 grant from the Science and 
Engineering Research Council, should 
allow chemical companies to design cata- 
lysts much more rationally— and so help to 
avoid future disasters like the dioxin 
explosion in Scveso, Italy. □ 




Save energy and get back to work 



BRITAIN could create over 150000 
new jobs by investing in energy conser- 
vation. Such a programme would pay for 
itself within five years, and save fuel worth 
something like £2800 million a year. 

The figures are from a report that the 
Association for the Conservation of Energy 
published last week. The report says the 
main thrust of the work should be in reduc- 
ing the amount of energy Britain burns to 
keep buildings warm. The government's 
Building Research Establishment estimates 
that buildings account for half of Britain's 
energy consumption. 

The report urges measures such as insu- 
lating lofts, walls and ceilings, and 
improving draught proofing and heat 
controls on a national scale. Such a 
programme would create 124 000 jobs 
immediately, building up to 155 000 over 
two years. The jobs would largely be 
unskilled and semi-skilled, and a high 
proportion would be in inner city areas 
where high unemployment bites particu- 
larly badly. 



The undertaking would cost the govern- 
ment about £ 1 0 000 for each job it creates. 
But the assocation points out that the 
government already spends £ 1 2 300 on 
each job it creates through its regional 
incentive scheme. 

Meanwhile, Britain's government offices 
are being shown an easy way to cut their 
energy bills. According to the Building 
Research Establishment, the government's 
Property Services Agency spends about £20 
million a year on lighting its buildings. 

On 8 March, the establishment will tell 
architects and administrators how they 
could cut that cost by as much as 40 per 
cent. Measures such as increasing the 
amount of natural light, and relying more 
on "local" fittings could do the trick, the 
establishment believes. 

But the most important saving could be 
made by persuading people to turn off 
lights when they are not needed— either by 
time switches or by well-designed panels 
which allow people to select easily the 
amount of light they need. □ 



Battery meter 

SCIENTISTS from the General Elec- 
tric Company in New York have come 
up with a way of measuring how much 
charge is left in a lead-acid battery. The 
device could solve one problem with elec- 
tric vehicles— the lack of an accurate "fuel 
gauge". 

The device is based around a humidity 
sensor. The amount of water vapour in a 
battery depends on the concentration of 
sulphuric acid in the solution. This in turn 
depends on the state of charge of the 
battery. The sensor consists of a piece of 
solid electrolyte with two gold electrodes on 
its surface. A porous polymer membrane 
bag seals the electrolyte, allowing water 
vapour, but not the acid solution, to pass. 

The prototype reproduces readings with 
an accuracy of about 10 per cent— on par 
with most petrol gauges. One drawback is 
that it responds only to quick changes in 
humidity, but the inventors point out this 
should not be a problem with a fuel 
gauge. □ 

Tablet timer 

AN ENGINEER with an American 
■ drug company has invented a high- 
technology aid for people who cannot 
remember when they last took their medi- 
cines. It is a liquid-crystal time display built 




into the top of a pill bottle, which indicates 
the time and date the bottle was last 
opened. 

The inventor, Bart Zoltan, says the 
device could be made in bulk for under 
$4— a good deal cheaper than treating an 
overdose. Zoltan's company. Cyanamid. 
plans to license its pending patents to 
makers of digital watches. They are likely to 
snap it up— unless wearing two watches 
becomes fashionable, the market for digital 
timepieces is pretty well saturated. □ 

Slipped disc 

THE WORLD'S third incompatible 
videodisc system, VHD, is to go on 
sale in Japan on 21 April. But there is still 
no firm news of a VHD launch in Europe 
or the US. And the plants that Thorn-EMI 
set up to press the discs will remain in 
mothballs. 

The company behind the system, JVC, 
plans to have 5000 players and 200000 
discs available from day one. The player 
will cost £400 and the discs £ 1 5 each. There 
will be around 200 titles, mainly films, 
music, "how to" programmes and a little 
soft pornography. 

If the launch is a success, 12 other 
Japanese firms will follow with players. 
JVC's disc plant near Tokyo can make up 
to 300 000 discs a month. □ 



Cop^ 



New Scientist 24 February 1983 



525 



Unmanned submarine plumbs new depths 



Aylarine archae- 
1VI ology is heading 
for new depths with 
the second and 
perhaps most spec- 
tacular underwater 
shipwreck foray by 
a new unmanned 
submarine. 

After an I l-year 
search, a team of 
archaeologists, pho- 
tographers and en- 
gineers has found 
and photographed 
two American sailing 

schooners which sunk during the war of 
18 12 as they sailed Canada's Lake Ontario 
to repel the English invasion. 

The submersible, or remotely-piloted 
vehicle, is a roughly hamburger-shaped 
package of lights and cameras, weighing 
162-5 kilogrammes, powered by direct 
current sent through cables from a surface 
ship. With five horizontal and vertical fan- 
bladcd thrusters, it is capable of turning 
completely on its axis of moving heli- 
copter-like in any direction to within a few 
centimetres of where it is directed. The 
"driver" watches the vehicle's progress on a 
colour televison monitor. 

The submersible's forte is going where 
divers cannot. It proved its mettle in its first 
dive, an expedition to the Arctic to photo- 
graph the wreck of the Breadalbane (New 
Scientist, vol 89, p 136), 105 metres down. 

In its latest expedition, an improved 
vehicle took thousands of still shots and 23 
hours of videotape of the Hamilton and the 
Scourge, both about 20 metres long and 
top-heavy with cannon for more fire power. 
On 8 August, 1813, a sudden and violent 
squall sank both ships within minutes of 
each other. They took all but eight crew- 
members with them, 100 metres to the 




4 



Human bones and the figurehead of the Hamilton 100 metres down. Nelson (below) 
says only the remotely-piloted vehicle could have found them 

divers could 




bottom of icy Lake Ontario. 

The icy coldness at that depth, about 
3°C, and the low oxygen level have limited 
algae growth and preserved the vessels in 
almost "as good condition as the day they 



went down", said 
Daniel Nelson, the 
expedition's leader. 
Cutlasses can clearly 
be seen secured over 
gun ports, with 
boarding hooks and 
axes nearby and the 
bones of sailors scat- 
tered in the silt. A 
female figurehead 
still graces the 
Hamilton's bowsprit, 
and cannon lie askew 
along the rails. 
According to Nel- 
son, divers could not have reached the 
wreck without cumbersome diving suits 
and mixed gas air supplies. Their move- 
ments would have kicked up the fine silt 
carpet on the bottom of the lake, obscuring 
vision. 

The vessels' hulls are completely intact, 
and the team hopes to raise them within a 
few years. The inventor of the submersible. 
Chris Nicholson, says the machine is 
capable now of reaching 600 metres. 
Theoretically it could go to any depth— for 
instance to the bottom of the Atlantic, 
where the Titanic lies. Besides the Titanic, 
Nicholson and his colleagues have their 
eyes on several suspected Roman. Greek 
and other ancient wrecks in the 
a Mediterranean. 

I They plan to try next spring for a 
g- suspected "major gold wreck in South 
a America", which they decline to discuss in 
1 detail. But on academic grounds, the North 
| American expeditions are the most valu- 
able. The Breadalbane and Lake Ontario 
expeditions have opened a new era in 
underwater archaeology. Nelson says. Un- 
like shallow-water wrecks, which are rotted 
by marine organisms and turbulence, deep- 
water finds should be well preserved. □ 



Japan's chip-makers head for the good life 



TECHNOPOLIS: the word conjure up 
visions of towering skyscrapers 
connected by vertiginous walkways with 
flying machines of all descriptions whizzing 
about. But to Japan's Ministry of Inter- 
national Trade and 
Industry (MITI) the 
word has a different 
meaning. It is the 
name of a new strat- 
egy for regional 
development based 
on technology. 
The move has its 
three 
Japan's 
devel- 
grossly 
with 



origins in 
phenomena, 
industrial 
opment is 
imbalanced, 
about two-thirds of 
production squeezed 
into one-fifth of the land 
technology industries 
loose— products such as 




. Secondly, high 
are foot- 
microchips are 
easy to transport, and thrive in a clean envi- 
ronment. Thirdly, more and more people, 
particularly the young and well qualified, 
are opting out of Japan's overcrowded 
cities for the 'good life" outside. 



MITI came up with the Technopolis 
project as a cheap method of developing 
regional areas by exploiting existing 
infrastructure, and local initiative. High- 
technology industries are not tied down by 
transport costs: one 
tonne of microchips 
is worth anything up 
to 100 000 times a 
tonne of steel plate, 
so chips tend to travel 
by air. Another con- 
sideration is that the 
government expects 
high-technology in- 
dustries to grow by 1 0 
per cent a year for 
the next decade. 

A typical MITI 
Technopolis will be 
near a "mother city" 
with a population of over 200 000 and an 
airport. It will consist of three zones, in a 
pleasant natural setting. One zone will 
contain the core industries, electronics, 
robotics, biotechnology and so on. The 
academic zone will contain laboratories 
and information processing facilities, and 
the third zone homes for 50 000 people. 
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Houses will be solar-powered, with 
"experimental social facilities" such as 
cable television. 

About 1 8 of Japan's 47 prefectures are in 
the running for Technopolis developments. 
One likely site is Kumamoto on the south- 
ern island of Kyushu. The area, already 
known as "silicon island", is Japan's largest 
producer of microchips. The commu- 
nications giant NEC set up there in 1970. 
and its daily output of two or three tonnes 
of chips is jetted up to Tokyo every 
evening. 

The first step to getting Technopolis on 
the road is legislation to channel into the 
project what few funds the government has 
for regional development. MITI wants to 
offer incentives such as cheap loans and 
low taxes to firms moving in. The second 
stage will involve the finance, education, 
housing and several other ministries. 

MITI had hoped to get the legislation 
through by next month, but it now looks as 
if it will have to wait until autumn before 
the ministries have talked it over. Although 
there is no final date for the project's 
completion, the men from MITI reckon 
that 1990 should see it "almost 
finished". □ 
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"The unemployed cannot blame automation" 

The Secretary of State for Industry said that robots would create jobs in Britain, 
when he opened an unmanned factory last November. He was asked to make the case 
that supports his belief 

Patrick Jenkin 



true. This may at first appear paradoxical because robots are 
often— perhaps most often— thought of as mechanical work- 
people, displacing humans. It is hard to associate that picture 
with an analysis which shows the use of robots promoting 
employment. To understand the true picture, it is necessary 
to consider how any new technology incorporating high 
productivity affects jobs. ._ 

The installation of a robot, for example, has both a "direct" 
and a "compensating" effect on employment. The direct 
effect is the net change in the number of jobs before account 
is taken of output changes It is sometimes, although by no 



FEARS that automation will inevitably lead to higher 
unemployment are not new. In 1811 the Luddites rioted 
and destroyed the textile machinery which they saw as a 
direct threat to their jobs. Yet employment in the textile 
industry proceeded to grow during most of the 19th century. 
Nor was this an isolated example. In the same century, the 
fastest growing industries, in terms of employment, were 
those based on new technology . Railway employment rose 
from 29 000 in 1851 to 320000 in 1901; in chemicals, 
employment over the same period trebled; and in metal 
manufacture employment nearly trebled. 

The last century demonstrates clearly that, despite the fears 
to which new technology gave rise, technology promoted 
employment. More recent history repeats the lesson. Consid- 
erable concern was expressed in the 1950s and early 1960s 
about the impact of automation on jobs. Nonetheless, 
employment in the UK reached record levels towards the 
latter part of the 1960s. Despite the evident lack of 
competitiveness of much of the British economy, and the 
impact of the first oil crisis, total employment showed no 
overall fall during the 1970s, a decade which witnessed the 
widespread diffusion of computers. Even today. Britain has 
the highest proportion in Europe of people of working age 
actually in jobs. 

It is easy to understand why the fears of technology- 
generated unemployment 
should enjoy a renaissance 
during a world recession. 
Undoubtedly concern about 
the impact of robots and 
other microelectronic-based 
production equipment has 
been exacerbated by the 
depressed world economy 
and the high levels of 
unemployment in nearly all 
the major industrialised 
countries. But the facts do 
not support any causal 
relationship between auto- 
mation, higher productivity || 
and unemployment. It 
cannot be emphasised too 
strongly that our unemploy- 
ment problems do not stem Right: Patrick Jenkin opened 600 Group's robot-fed flexible manufacturing system last year. 
from the installation of such "Automation can save jobs", he said. Left: automation trebled output per operator at Normalair— Garrett. 
equipment. 
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In the first place the penetration of robots, numerically- 
controlled machine tools, and other microelectronic-based 
equipment in British industry is as yet very limited. By the 
end of 1982, for example, there were a total of 1 152 robots 
installed in the UK. Estimates suggest that little more than 
5 per cent of the stock of machine tools were numerically 
controlled. 

Quite simply, there is too little equipment installed to 
account for the levels of unemployment. 

Secondly, even when such equipment has been installed it 
would be wrong to conclude that the overall impact on jobs 
has been negative. The countries with the highest level of 
robots per employee, Japan and Sweden, both have very low 
rates of unemployment. Far from high usage of robots being 
associated with high levels of unemployment, the opposite is 



means always, negative. However, the installation and oper- 
ation of robots and related equipment improves output, 
albeit not immediately, and this helps to increase jobs. 

How then does output increase? The primary reason for 
introducing new technology such as robots is to reduce costs 
and improve product quality. Lower costs mean lower prices. 
With the improvement in product quality, this results in 
increased demand for our goods and services, which in turn 
generates higher output and employment. Profits also 
increase, inducing higher investment and R&D expenditure 
thus creating jobs. Finally, investment in robots and other 
microelectronic-based equipment provides opportunities for 
domestic producers of such capital goods to increase output 
and employment. 
Some specific examples show how the argument works 
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out in practice; how auto- 
mation, far from destroying 
jobs, can create or safeguard 

employment. Tallcnt En= 

gineering at Aycliffe, County 
Durham, last October began 
to operate a computer- 
operated press system linked 
to a robot welding line. The 
system helped the company 
to win a £5 million a year 
contract to supply rear sus- 
pension arms for the new 
Ford Sierra. It not only 
secured jobs which might 
otherwise have been lost 
but also created 80 more. 
Without investment in new 
technology is thought that 
the work would have gone 
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Right: J & J Cash replaced Jacquard weaving of name tapes with a microelectronic system. It increased 
efficiency at the cost of "a few jobs". Left: robot-welders cut rejection rates at Taflent Engineering 



abroad. Without the robots the company could not have 
coped with the Ford contract. The pressure on the welders 
would have involved a very high rejection rate— a problem 
overcome by robot welding. 

Flexible manufacturing systems (FMS) provide the eco- 
nomics of mass production to small batch manufacture. Sav- 
ings come not so much from savings in manpower as from 
the reductions in working capital, higher production quality, 
better control, and much faster switching from one product to 
the next thus avoiding the need to carry excess stock. 
Normalair-Garrett (NGL) at Crewkerne was among the first 
companies to introduce flexible manufacturing in the UK. 
NGL found that with FMS stock work in progress is now 
being turned over 24 times a year as opposed to the previous 
3-3 times. It has also cut manufacturing lead times from 17 

weeks to two and trebled output per operator. 

A more traditional industry gives a similar account: J & J 
Cash of Coventry has been weaving name tapes on narrow 
measures of cloth since 1902. The industry's traditional 
labour-intensive Jacquard process had by the 1960s begun to 
threaten Cash's position because of rising prices and inability 
to respond to peak demands. A measure of automation based 
on a computer and a punched-tape system was introduced 
and this helped cut costs and speed production. But, more 
recently, it became necessary to introduce an improved sys- 
tem based more fully on microelectronics. The investment 
has made Cash strongly competitive, by keeping prices down 
and improving turn-round. Although a few jobs have been 
lost, the workforce today is nearly 200, whose jobs are now 
more secure because of automation. 



Most recently, consider 
the direct effect at Telford in 
Shropshire through the ex- 

pansien sf ffis refcl many- 

facturing activities of Uni- 
mation (Europe). Nearly 250 
new jobs have been created 
in the company, and as many 
more in its suppliers. The im- 
portant point is that in- 
creased use of advanced 
production technology repre- 
sents a growth area for 
supply of the equipment 
involved. In robotics, for 
instance a number of British 
companies have begun to de- 
velop and make robots, so 
creating jobs directly. 

Measuring the wider, com- 
pensating effects of auto- 
mation is, of course, difficult. 
However, it is clear from a 
variety of European studies 
that improved com- 
petitiveness helps jobs. The 
Institute of Employment Re- 
search at Warwick Univer- 
sity recently carried out a 
number of macroeconomic 
simulations to discover what 
would happen if Britain in- 
stalled sufficient micro- 
electronic technology to im- 
prove its rate of productivity 
growth by 1 per cent relative 
to its competitors. The an- 
swer was that such a tech- 
nological acceleration would 
create more jobs than it dis- 
placed. Similarly both the 
Rathenau Advisory Group in 



the Netherlands and the Industrial Institute of Economic and 
Social Research in Stockholm, carried out simulations which 
indicated that slow introduction of microelectronic tech- 
nology would have a worse effect on employment than keep- 
ing up with other countries. It is not automation but the 
failure to automate that risks jobs. 

Although microelectronic production technology can in- 
crease the total number of jobs, the occupational structure of 
employment is likely to change significantly. In particular, 
the demand for engineers, technicians, computer pro- 
grammers and software experts can be expected to increase 
sharply. (The NEDC says that already 16 000 more pro- 
grammers are needed.) Fewer machine-tool operators, weld- 
ers and production fitters are likely to be required. In partic- 
ular, the new demand is likely to be for those concerned with 

software. Already there is evidence that some firms which 

have introduced microelectronic production technology have 
experienced difficulties as a result of a shortage of engineers, 
technicians and programmers. What is needed is the right 
training and retraining and the government therefore makes 
available a wide range of training schemes and courses. 

The overall message is clear. We must make use of micro- 
electronic technology. We must be prepared to adapt as some 
industries and occupations expand and others contract. 
Secure employment will come from embracing new tech- 
nology, not from pretending that it does not exist. 

This is the way to build a high wage, high productivity 
country. We can then become more competitive, sell more 
goods and employ more people. We can also afford the better 
social services which are the hallmark of a civilised state. □ 
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"We'll have robots like ladies have hats" 



If it were not for Joe Engelberger, robots might well exist only in science fiction. 
The man is engineer, businessman and dreamer all at once, and he is convinced that robotics 

will be for the good of all 

John Bell 



THEY CALL Joe Engelberger "father of the robot" 
This American, who founded Unimation Inc., the first 
robot manufacturer, is a bluff, friendly character who 
looks as tough as one of his machines. From his crew-cut and 
bow tie to his slip-on shoes, Engelberger is the ail-American 
guy. He exudes warmth, humour and ioie de vivre. Zest for 
life translates as "robotics is fun" for this man, who is more 
likely to quote the classics than statistics. 

When he comments that he sees a world, perhaps as soon 
as the century turns, in which material wealth will be 
produced with robots run by a minority, Engelberger is 
wholly believable. When he adds that should politicians fail 
to find ways of distributing the wealth produced there will be 
uprisings, Engelberger gives the impression that optimism 
will assuredly prevail. The second prophet of robotics (Isaac 
Asimov was the first) probably would have charmed the 
Luddites around to his way of thinking. 

Engelberger visited London in January to announce a £10 
million investment in Unimation's factory in Telford. The 
Department of Industry is putting up £1 - 5 million, and the 
British Technology Group another £2 million of the total. He 
took time to give New Scientist an exclusive interview. So 
how does he see the effect of robots on the UK and the world? 

Progress in robotics will be gentle but inexorable thinks 
Engelberger: "We'll eventually have our robots, like Boston 
ladies have their hats. It will go slow, that's the first thing to 
say. It won't happen overnight so I don't think we should 
worry. I guess politicians are going to have to worry about 
productivity. Any country that does not increase its prod- 
uction will not continue to manufacture goods. Its people will 
end up being in servicing, they will not be manufacturers." 

The same argument in different words has been made by 
the Secretary of State for Industry. Patrick Jenkin. As Jenkin 
puts it to British manufacturers: "Automate or liquidate." 
Engelberger takes the debate further: he has seen something 
of how robots and automation can affect society. He does not 
view the impact of change as sudden: "The Japanese say that 
by the year 2000 they will only employ people in 'knowledge' 
jobs. That's a laudable idea, but they won't make it. 

"I don't see why robotics should make any change that 
results in dramatic human travail. It took 100 years up to 
1970 to reduce the 47 per cent of the total workforce in the 
United States involved in farming to 4 per cent. And there 
were displacements: everyone moved to the city, everyone left 
the farm. Today the figure is 3 per cent. 

"In the United States last year, the only segment of our 
economy that increased in productivity was farming. We 
have a president who is trying to have us stop raising food. I 
think the same thing will happen in manufacturing goods. 
We'll end up being able to produce material wealth with high 
productivity. That means not just low labour content, it 
means the very efficient use of raw materials and the very 
efficient use of capital." 

Engelberger is seated between two Unimation robots as he 
talks. Suddenly, he sweeps his hands into the air and two 
robot arms, echo two human arms. "We'll have it all," says 
Engelberger. His arms drop. The robot arms remain raised; 
they do not tire. 

"We'll have it all, but you won't do it overnight. You can't 
because there are social constraints and capital formation 
constraints. These have to be resolved and I think be done 




gently. We have in the United States a robot population of 
probably 3500. There is not a single individual who can ever 
point to one of our robots and sav 'that machine took my 
job!'" 

Then, without a pause, his voice gets louder and more 
impassioned. "Did we take 
jobs? Of course we took jobs! 
But at the rate of attrition. 

"People get pregnant. 
People get wanderlust, retire, 
whatever they do and then 
you bring the robots in. 

"Now you say 'what about 
people entering the work- 
force?' Take the automobile 
industry! Who hurt our auto- 
mobile industry? Not robots. 
God knows. The Japanese 
did! "Why? Because they 
make cars better and more 
efficiently than we do. And 
we import them." 

The rhetorical flow ends as 
fast as it began with a plea: 
"We haven't any choice but 
to use every productivity 
technique known to man if 
we want to maintain the pay 
scales and standard of living 
that we have." 

Doubtless an industrial 
revolution based on informa- 
tion technology is ines- 
capable. But the form and 
content of the inevitable has 
not been decided. Why must 
the revolution, that has 
begun, take a similar course 
to the industrial revolutions 
based on machinery last 
century and mass-production 
in this one? Society does not 
have to accept the "inevi- 
table", the idea is a big flaw in 
the debate in the UK on 
robotics. The technology is 
inescapable; what we create 
with it is a matter of choice. 

Engelberger accepts that 
choices must be made. He 
does not think the robot 
maker should be responsible 
for them. "Politicians have to 
decide that quality of life is a 
worthy goal. You have to deal 
with our president who 
thinks, terrible as it is, that it is 
a worthy goal to get a bigger 
weapons base. I mean, I may 
not agree with him but it sure 
spins the money. 




Joe Engelberger was a physics 
Engelberger was inspired but it took 
It took 14 more vears 
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"The most important thing that the robot can do for 

hUffiaRS i§ 18 FR3k8 tn8 MwMl life SUPSflOF IB hlS 6WB 
scene. That's it: the robot that cuts the grass, maintains all the 
appliances. Today, if anything goes in your house, you know 
the serviceman is going to screw you. And you know that he 
doesn't what he is doing. 

"So now, if I have a robot in the house, and the robot's got 
all kinds of tasks, it's not rushing around in a hurry. Who 
cares if it takes all night to repair something? It does all the 
maintenance of the household appliances, handles security 
and fire, and plays ping pong with the children. 

"The robot's got many things it can do in what might 
become a symbiotic relationship. The advantage to the 
human is that a person can leave this symbiotic relationship. 
Most symbiants can't. 

"I don't see anything wrong with material wealth being a 




student at Columbia when he read Asimov's I, Robot in 1942. 
another 20 years before he installed Unimat ion's first robot in 1961. 
before the company showed a profit 



part of the quality of life. It is part of the qualitv of life— all 

you got to do i§ bo poor to know. 

"If you create this wealth, the big problem for government 
is distribution. We don't have a fair distribution system in the 
world, there's no question about it. The only way we know 
how to make the entire people do better is to bring the whole 
schmcar up. There's still going to be people at the bottom. 
There's still going to be extremely wealthy people at the top. 

"I'm just saying that if we can create all this wealth, the 
problem is for the politicians to figure out ways to distribute 
it more equitably. If we don't, I guess that the visibility of 
poor people will be so clear, so painful that we will have 
uprisings. In all of history there have been wealthy and poor 
people. We are in a position now to make poor people better 
off, and we should. We should find those answers. It's a great 
challenge." 

He foresees that the growth of service industries will be very 
important to sharing of wealth: "They don't usually create 
material wealth. They use it. They distribute it and so forth." 

Uncomfortable prediction 

Engelberger had been talking all morning at the Telford 
launch. He had now been talking to New Scientist for about 
40 minutes, questions had taken perhaps two of those 
minutes. The man wasn't tired. Asked to name specific 
changes he was off again and one of his predictions was most 
uncomfortable. 

"I don't think that robots will ever be great chefs but they'll 
be great in McDonald's, cooking convenience food, that sort 
of thing. Soon all the hamburgers will be made by robots. 
What'll the kids do who used to work there? They're going to 
play the guitar to the customers!" 

Another prediction was a massive increase in jobs created 
by robot manufacture: "Certainly robots today have created 
more jobs than robots have displaced, by and large. I did a 
mathematical study of this once by looking at all the people 
who developed a robot. 

"Unimation alone created 900 jobs worldwide, and they 
are only designing and assembling jobs. Think of all the parts 
we buy. We're the largest user of hydraulic servo valves in the 
United States. There's somebody making those valves some- 
place, so that's at least another 1000 jobs. 

"The arrival of household robots will effectively create a 
new slave class. Who's going to buy the slaves? Let's say 20 
per cent of the population of the United States. That means 
we need 40 million slaves at about $50 000 apiece, a pretty big 
industry. It'll happen in Europe too and I don't know how to 
speculate beyond that. Many people will be busy making 
robots for quite a while." 

Finally, Engelberger came to discuss the effects of robotics 
specifically on the UK. He was quite clear how far this coun- 
try has to go. 

"Let's start with the fact that the role of robotics and auto- 
mation is negligible in the UK today. The institutional job of 
just obtaining acceptance of the concepts is so horrendous. 
That's where I think the Department of Industry and the 
British Technology Group are doing a good job in gaining 
acceptance for them. 

"Here you are where the industrial revolution was born 
and you're about to embark on another version of it. The 
third industrial revolution, if you want to call it that. And that 
says it will have a dramatic impact. 

"If we succeed in sensory perception, you'll get people out 
of the mines. We don't have the technical answers yet. but 
coal mining shouldn't be done by people. 

"You'll end up with a shorter working week and a better 
life style. You will be wealthy enough to support it, certainly 
as you're now supporting all those people on redundancies. 

"You should succeed with the third revolution in the UK. 
We should do it in the United States as will the industrialised 
world. And then, we'll all have to devote ourselves to some- 
how finding an answer for the Third World." □ 

Copyrighted material 



530 



New Scientist 24 February 1983 



Road casualties solve toad mysteries 
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Fate of the loads of Lake Llandrindod Wells 




IN THE NEXT 
few weeks the 
common toads 
of Britain (Bufo 
bufo) will converge 
upon lakes and 
ponds intent on 
reproduction. As 
they migrate to 
their breeding sites, 
from distances of 
up to a kilometre 
and a half, many 
will be squashed by 
traffic; sometimes 
singly, sometimes 
in pairs with the 
males already 
piggybacked on 
the females, in the 
characteristic pre- 
nuptial position of 
anurans (tail- 
less amphibians) 
known as am- 
plexus. So great is 
the slaughter that 
there has been enormous public 
concern and since 1978 my colleagues 
and I have studied the effect of road 
casualties on the toads that breed in the 

lake at Llandrindod Wells, in mid- 
Wales. In passing, our studies have 
helped to clear up some of the 
outstanding biological problems that 
underlie the reproductive biology of 
Bufo bufo, such as why it is that the 
males so greatly outnumber the 
females, and why they are smaller. 

Our first problem at Llandrindod 
Wells was to estimate the numbers 
coming to the lake, so each night 
during the spring we made hourly 
circuits of the lake collecting all the 
toads we encountered. This was made 
easier as the lake was completely 
encircled by a road, with a wide path- 
way down one side of the lake, and we 
often collected several hundred in one 
circuit. After the final collection of the 
night, when all the toads had been 
recorded and marked, we released 
them at the margin of the lake near the 
spawn site. 

We handled more than 6000 toads 
in the first year and immediately real- 
ised that the population was larger than 
at first envisaged. Of course this 6000 includes some individ- 
uals that we picked up more than once: but by marking the 
toads we ensured that we counted each one only once each 
year, and standard marking and recapture techniques 
enabled us to estimate the size of the population, and the 
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Though road victims are a distressing sight 
(above), data from Llandrindod Wells 
(Table /, top) suggests such casualties do 
not greatly influence overall mortality. The 
loads (lop) are in amplexus 



annual rate of 
mortality and 
recruitment of 
newly matured 
adults to the breed- 
ing population. 
Thus we discov- 
ered that about 
6000 males and 
2000 females were 
breeding in the lake 
(see Table). This is 
the biggest toad 
population ever 
recorded but care- 
ful studies else- 
where, using simi- 
lar mark and 
recapture tech- 
niques, will prob- 
ably reveal others 
as large or even 
larger. Only a few 
hundred were 
killed on the road 
each year (about 4 
per cent mortality), 
which, as the Table shows, is insignif- 
icant compared with the overall annual 
mortality rate of 50-60 per cent. It is 
heartening to know that road casualties 
present no substantial threat to the 
toads at this particular lake. 

Of course we helped to reduce road 
casualties by removing toads from the 
road for marking. At other places 
people have often sought to reduce 
casualties by carrying the toads across 
the road and putting them into the 
breeding pond, but as often as not the 
toads they put into the pond were 
moving out of it rather than in. so the 
toads have to run the gauntlet of the 
road a second time. Also, we observed 
that males close to the breeding site 
seem deliberately to sit out on roads, 
where they have a clear view, and wait 
to jump on females as they pass. More 
than 70 per cent of the females at the 
lake reach the water with a male 
already riding piggyback. Collecting 
and holding the toads in containers 
until about 23.00 hours when the traf- 
fic dies down, as we did in our study, is 
a much more effective way of reducing 
road casualties. We recommend it to 
toad rescuers. 

Actually, road casualties at the Llandrindod Wells lake did 
not significantly affect the overall breeding potential, and 
warning signs have encouraged drivers to slow down. 

But why are there three times as many male toads as 
females coming to breed each season, as all studies of breed- 
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Male toads often sit in the middle of the road for a clear view of approaching females 



ing toads have shown? The imbalance is even more 
pronounced on any particular night as males stay at the 
breeding site for the whole season, whereas females mate and 
leave as quickly as possible. 

The work at Llandrindod Wells lake has at last revealed the 
answer. We were able to find the age of the toads in a way 
analogous to that used for ageing trees: by taking thin sections 
of bone from a toe of the victims of road casualties. When the 
sections are stained we can see wide, light-coloured bands 
representing the summer period of growth, and darker lines 
representing the 
winter when there 
is little or no 
growth. Thus it is 
easy to gauge an in- 
dividual's age by 
counting the num- 
ber of dark resting 
lines in the bone 
(see below right). 
By this means we 
showed that males 
at Llandrindod 
tend to start breed- 
ing a year younger 
than females. 

In detail, about 
3000 young males 
join the adult 
breeding popu- 
lation each year, 
and thus make up 
about half the total 
of breeding males. 
Almost certainly 
there is an equiva- 
lent number of 
young females in 
the non-breeding 
population, but 
these take a further 
year to reach matu- 
rity. Given a 50-60 
per cent annual, 
mortality. onlv 
about 1400 of the 
immature males 
survive to join the 
breeding popula- 
tion; the annual 
mortality of fe- 
males is slightly 
higher than in 
males, probably be- 
cause of the phys- 
iological stress of 
producing eggs. 
Such a rate of mor- 
tality, combined 
with the earlier sex- 
ual maturation of 
the males, would 
produce the 3:1 sex 
ratio found in our 
population. Simi- 
lar calculations for 
other populations 

of toads will probably produce the same results, although the 
actual sex ratio may vary from about 2: 1 to 5: 1 according to 
the size of the population and the rates of mortality. 

A problem that has bothered biologists, at least since 
Charles Darwin, is why the males of Bufo bufo toads are 




Warning signs at Llandrindod do reduce 
road casualties. Drivers do take notice of 
them and slow down 



smaller than the females (New Scientist, vol 95, p 1314.) In 
general, when male animals compete for the attention of 
females, the biggest males are most likely to be successful; 
therefore, as Darwin observed, in species where the males 

compete, they tend to be bigger than females, as in baboons 
or in most species of seal. Male common toads do compete 
for females, and in general, the biggest males (those with the 
deepest voices) are the most successful. Yet the males average 
only about 60 mm in length, while the females average 75. 
Our study helps to resolve the apparent paradox: females 

take a year longer 
to reach sexual ma- 
turity and so have 
longer to grow. The 
optimal reproduc- 
tive strategy for a 
male would appear 
to be mature as 
quickly as possible, 
so as to achieve as 
many matings as 
possible. But for fe- 
males it is best to 
be as large as can be 
achieved so as to be 
able to produce 
most eggs. Indeed, 
the very small 
females that occa- 
sionally come to 
the lake do not 
contain any eggs at 
all. implying that 
females must reach 
a certain minimum 
size before they can 
produce eggs. 

Finally, the mor- 
tality rate is such 
that although toads 
can live for 40 
years or more in 
captivity, only 
about 1 per cent of 
the population live 
to be eight years or 
more in the wild. 
The oldest ind- 
ividual we found 
was eight years. 

Although we 
have answered 
some questions, 
our work has 
presented us with 
many more. Per- 
haps the most in- 
teresting is to dis- 
cover what keeps 
the size of the pop- 
ulation within such 
narrow bounds 
from year to year. 
Presumably there 
are factors that 
control the size, 
and they depend 
on the population density. We are now trying to find out the 
details of this negative feedback system. □ 



Cross sections of toe-hones reveal the toad's 
age: white hands show summer growth, and 
dark hands the slow or zero growth of winter 



Dr Paul Gittins is a biologist at UWIST Cardiff. 
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Hacking with the hackers 



Neil Frude considers the case of the compulsive programmer 
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ABOUT 15 YEARS ago the computer 
scientist Joseph Weizenbaum 
L announced that he had discovered a 
new personality type— the compulsive 
programmer. "People get hooked," he 
wrote, "they begin to behave in a way that 
resembles addiction. They refuse food, they 
refuse their girl-friends." In their 
paper, "The psychology of 
robots", Henry Block and 
Herbert Ginsburg speak of 
"computerniks— those starry- 
eyed young men who can be 
found loitering at computer 
installations at all hours of the 
day and night." But the term 
that has caught on most widely 
to describe such zealots is 
"hacker" and what they do, 
constantly, is known as 
"hacking". 

The characteristics of hackers 
have now been described a 
number of times. They are fasci- 
nated by, addicted to and even 
in love with the thinking 
machine. They are fanatical, 
singleminded and devoted. 
They spend hours and hours 
coaxing the computer to 
perform extravagant tasks. They 
can hardly bear to be out of 
physical contact with the machine and 
when they are they carry their printouts 
around with them. They prefer to associate 
with the machine rather than with human 
beings, although they may make exceptions 
for tellow hackers. The conversation then 
revolves around programs and pro- 
gramming. 

There are both advantages and disadvan- 
tages to hacking. First of all, the hacker 
generally becomes a very proficient 
programmer, developing particular 
computer skills through constant practice 
and problem-solving. The analogy has been 
drawn more than once between the hacker 
and the dedicated musician. Secondly, the 
hacker makes a friend of the computer. 
There is constant companionship and 
eventually, when the program is finally 
debugged, the machine really seems to 
"understand". Thirdly, the hackers are 
preoccupied, they have a vocation, a 
mission, a hobby which can take on the 
proportions of a religious quest. And the 
quest can be without end, for there are 
always additional programs which can be 
written, programs which are more elab- 
orate, more powerful and more refined. 
The hacker is not content with a program 
which merely works, it has to be written in 
a style which is elegant, to perform its task 
gracefully. The hacker has a purpose in his 
well-structured life, and constantly expan- 
ding horizons. There are the good days 

Dr Neil Frude is a lecturer in psychology at University 
College, Cardiff. His book The Intimate Machine: Close 
Encounters with the New Computers, from which this is 
an excerpt, is published today, 24 February, by Century 
at £4-95 in paperback. 



when things work out well and the whole 
world seems sunny, and the bad days when 
a depressing bug refuses to give up its 
secrets. Hackers talking about their preoc- 
cupation may have glazed eyes, they can see 
the true light at the end of their 
programming tunnel. For some, there can 
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be no doubt, operating the system can have 
a deep existential relevance. 

Then there are the negative effects, and it 
is these which have been stressed in the 
warnings of computer scientists, university 
doctors, and in the various confessions of 
ex-hackers. Joseph Weizenbaum paints a 
suitably lurid picture of the victims of this 
computing monomania: 

". . . bright young men of dishevelled appear- 
ance, often with sunken glowing eyes . . . their 
arms tensed and waiting to fire their fingers, 
already poised to strike, at the buttons and 
keys on which their attention seems to be 
riveted as a gambler's on the rolling dice. 
When not so transfixed, they often sit at 
tables, strewn with computer outputs over 
which they pore like possessed students of a 
cabbalistic text. They work until they drop, 
twenty, thirty hours at a time. Their food, if 
they arrange it, is brought to them: coffee, 
Cokes, sandwiches. If possible they sleep in 
cots near the computer." 

The first stage in the demise of the hacker 
is marked by a lack of interest in other 
subjects. Programming might have started 
out as an ancillary task in a student's special 
subject of physics, chemistry or psychology 
but soon takes over as the dominating inter- 
est. Computing becomes an end in itself as 
the fledgling hacker gets sucked into the 
loop between the human and the computer. 
The A grade in computing which may result 
from the obsession is regarded as more than 
adequate compensation for the dismal Cs in 
all other subjects. I have seen students who 
were initially persuaded, rather against their 
will, to use a computer for solving some 



statistical problem in psychology become 
addicted within a very short time. They lose 
all interest in the initial problem and prefer, 
instead, to concentrate on further abstract 
programming. Some university depart- 
ments are so aware of the possibility of the 
compulsion taking over that they make 
efforts to prevent their brightest 
students drowning in a sea of 
output. 

The second stage in the 
hacker's social downfall involves 
a disturbance of normal habits. 
Meals are taken irregularly, 
sleep-cycles are disturbed and 
leisure activities are pushed 
aside to allow time for more 
interaction with the machine. It 
is not difficult to get carried 
away with programming and 
even the casual programmer 
can easily lose track of time. 
The intense involvement which 
can soon develop makes 
programming one of those 
rather rare activities in which 
time can cease to exist and the 
passage of hours goes by 
unnoticed. Psychologists have 
called this phenomenon "flow" 
and have studied some of the 
conditions under which it 
occurs. There is no doubt that flow is plea- 
surable. Hackers recognise it and enjoy it. 
And it helps to disrupt their lives. 

The third stage of hackerhood is charac- 
terised by profound social withdrawal. 
Several writers have suggested that those 
people who most readily succumb are often 
rather introverted and socially inept indi- 
viduals even before the compulsion takes 
over. The computer acts as a substitute for 
human friends, perhaps, but the infatuation 
may also bring about the end of existing 
relationships. In the final stages the hacker's 
personality undergoes a fundamental 
change. He (or she, although hacking does 
seem to be a sex-related disorder) becomes 
de-socialised through lack of human 
contact. The world is now seen through a 
system of concepts in which feedback loops 
and fast fouriers have taken over from 
friendship and fun. 

We can easily imagine the effects of hack- 
ing on family life. A number of hackers' 
wives have now joined other grass widows 
parted from their husbands by golf or simi- 
lar obsessional activities. In an article en- 
titled "The men who fall for their 
computers" Jane McLoughlin examined 
this new phenomenon. One hacker's wife 
remarked: "The whole thing started when 
he began to work late at the office, and I 
began to think that there was another 
woman. When he came home he was 
distant and vague, and preoccupied, and in 
the end I accused him of having a mistress." 
Under such pressure the hacker broke down 
and confessed: "... he began to talk of the 
pleasure he got out of playing the weirdest 
experimental games with the computer . . . 
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I couldn't compete, not with a machine, for 

God's sake." This wife stood by her afflic- 
ted husband and even expressed fears about 
what might happen if the firm were to 
remove him from his electronic friend: "I 
know it sounds funny, but I'm afraid that 
losing that computer may break his heart." 
Jane McLoughlin also met an ex-hacker 
who, since his self-cure, had been able to 
look back with some pleasure at his early 
hacking days: "I'd kick that machine of 
mine into life, sing a snatch of Yes, sir, 
that 's my baby to get her going, and she did 
whatever I wanted." 

Hackers are not only obsessed with the 
programming but also often have a deep 
affection for the machine itself. They 
explore one side of their personality and 
develop one aspect of their skills with a 
single-mindedness which has obvious 
disadvantages. Some regard what they do 
simply as a form of legitimate adult play, 
while others take it far more seriously and 
see themselves as going beyond present 
human limitations, journeying into a new 
galaxy of knowledge in a way which they 
find at least as exciting as the exploration of 
deep space. 

However, the dismal picture which some 
computer scientists have painted of hack- 
erhood, it should be noted, applies only to 
extreme cases. Any powerfully gripping 
activity will produce its casualties, and 
many programmers find their relationship 
with the machine exciting and satisfying 
without being completely taken over by it. 
They are the social drinkers in the picture, 
while the hackers are the alcoholics. The 
existence of both species illustrates the fact 
that human-machine relations are by no 
means free of emotional implications. □ 



Delays down under 

THE BEST laid plans... our 
promise to bring copies of this organ to 
our readers in the Far East and Antipodes 
were genuine. Honest. We really thought 
we'd found a quicker way to get copies to 
our distant subscribers. 

We wanted to avoid all the delays that 
creep in if we hack them by hi-speed Busby 
post to Dover, put them on board a ponder- 
ous Sealink ferry and eventually consign 
them to the decidedly risky hands of some 
unknown foreign postman in the forlorn 
hope that they might, with luck and a 
following wind, reach the Antipodes before 
the turn of the century. We decided that it 
would be easier to send them by air to 
Singapore, placing them considerably 
closer to their intended final destination. 

It hasn't worked out like that. We've had 
various explanations, including the British 
Post Office telling us that Australia's 
strike record is as bad as Britain's and that 
there have been numerous disputes that 
have delayed the mail to that country. But 
perhaps the most intriguing reason for the 
hold up comes from J. W. Carr in New 
South Wales. "Australia post claims that 
the delay is not of its making," says reader 
Carr, "and hints darkly that every package 
from Singapore raises suspicions in 
Customs Dept. as a possible vehicle for 
drug-smuggling, so is shoved into the 'hold 
for inspection' bay." 

We couldn't have anticipated that one 
could we? □ 



Reaumur's road 



Martin Sherwood celebrates the 300th anniversary of a 
Great French polymath 



TOURING the second half of the 17th 
century, science began to be 
organised. Part of the reason was a growing 
belief in the power of scientific thinking to 
improve trade and commerce. 

The major landmark is, perhaps, the 
foundation of the Royal Society of London 
in 1660. Initially, both this and its French 
counterpart, the Academie des Sciences, 
were concerned as much with what we 
could call technology as with science. The 
Royal Society seems to have achieved little 
in this direction in its early years; in Paris, 
however, the academie fostered someone 
who worked diligently at the applications of 
science. In Rene Reaumur, the academie 
had a first-rate technologist, but a man who 
is now little remembered. Frequently, the 
scientific understanding needed for the 
progress he wanted to make was not avail- 
able to him and the work he began did not 
bear fruit until after 
his death. 

Reaumur went to 
live in Paris at the 
beginning of the 18th 
century' and his 
initial contact with 
the academie came 
through an interest in 
mathematics. He 
very soon diversified, 
however, and his 
subsequent career 
included investiga- 
tions in many areas. 
One task he under- 
took was the prepara- 
tion of a compre- 
hensive account of 
current technology. 
This project had been 
conceived by the 
Marquis de Colbert, 
one of Louis XIV's 
ministers, soon after 
the foundation of the 
academie in 1666, 
although it was not until 1713 
Reaumur began work on the project. 

One area to which this drew Reaumur 
was iron and steel manufacture. He 
conducted a lengthy series of experiments 
on the conversion of iron into steel, from 
which he concluded— contrary to 
conventional wisdom— that steel owed its 
properties not to its exceptional purity, but 
to the presence of impurities. 

Reaumur was concerned also with trying 
to make cast iron less brittle. At the time, 
iron castings were often unreliable if 
subjected to stress, as in a gun barrel for 
example. Reaumur knew that steel is more 
brittle than pure iron and connected this 
with the impurities in it. He postulated that 
the brittleness of cast iron resulted from its 
even greater degree of impurity. 

He experimented with materials which, 
when heated with cast iron, might combine 
with some of these impurities. Eventually, 
he found an ideal substance for improving 
cast iron's malleability. Unfortunately, he 
failed to recognise that it was the same as 
red iron ore, an abundant and inexpensive 



material. Instead, he thought it was 
scarce— and consequently expensive- 
being obtainable only from a particular 
treatment of iron itself. Not until long 
after his death was this process 
commercialised. 

Reaumur also worked extensively on 
ceramics, again because of the commercial 




Rene Antoine Ferchault de Reaumur, born 
LaRochelle, France, 28 February, 1683; 
died, near St Julien de Terrotix, France. 
18 October. 1757, and his ill-fated 
thermometer 
that 



potential. Shortly 
before his birth, a 
porcelain industry 
had begun to develop 
in France. Unlike 
Chinese porcelain, 
very popular in 
Europe at the time, 
the French porcelain 
was made from a 
previously fired 
glassy mixture, rather 
than from feldspar 
and kaolin. Reaumur 
received samples of 
these materials from 
China but, despite an intensive search, was 
unable to identify their equivalents in 
France. He did, however, manage to show 
that the structures of the two types 
of porcelain were different. Building on 
his studies, later technologists were able 
to duplicate the Chinese method and 
to establish the true porcelain manu- 
facture for which France became justly 
renowned. 

Reaumur was also one of the great natu- 
ralists of his time. Again, utility was not far 
from his mind. One of his earliest discov- 
eries in this field was how to make Tyrian 
purple— an indigo derivative— from certain 
shellfish, a secret which had been lost since 
Roman times. He made numerous studies 
of insects, believing that this could lead to 
the production of useful materials and to 
ways of controlling insect pests. In one 
investigation, he even tried to convert 
pollen into beeswax. 

More fundamental were his experiments 
with hawks, in which he fed them meat 
contained in small cages. From the 
condition of the meat when the cages were 
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a regurgitated, he inferred that digestion was 
a chemical rather than a mechanical 
^ process. 

Perhaps Reaumur's most significant 
I contribution to the biological sciences. 
J however, was his observation of the regen- 
erative power of certain crustaceans which 
had lost a limb. This helped to deal a crip- 
pling blow to the preformationist theory, 
which argued that all parts of a living 
organism are already formed in miniature 
in the seed or egg from which it comes. A 
corollary of preformationism was a belief in 
the immutability of species. Its overthrow- 
was a necessary precursor of, and possibly 



stimulus to, the theories Charles Darwin 
was developing a century later. 

In the history of science, Reaumur is also 
remembered for his thermometer. He tried 
to improve on the work of the Polish phys- 
icist Gabriel Fahrenheit, but did not 
succeed— largely, it seems, because of the 
difficulty people found in following his 
instructions on how to construct his ther- 
mometer. Despite the best tries of 
metricationists. the name of Fahrenheit is 
still a household word; that of Reaumur is 
not. □ 

Dr Martin Sherwood is the editor of Chemistry and 
Industry, London. 



passes a much wider range of symptom- 
atology, is far more persistent, and is 
certainly not an occupational disease 
limited to would-be quacks. 

Some real research. I suggest, is needed 
into a condition which, though frequently 
rib-tickling in retrospect, causes wide- 
spread anguish at the time. Does it follow a 
biorhythmic pattern? Is it associated with 
remediable personality traits? Can it be 
avoided or modified? Is it amenable to 
psychotherapy or gene therapy? Why are its 
effects realer than real? 

Let us hope the Medical Research Coun- 
cil can rumble a few answers. Meanwhile. I 
have just one tip for fellow sufferers. It 
came originally from my father, who 
employed the technique w ith great relief on 
many occasions. Next time you develop an 
ache, lump, pain, or tenderness in part of 
your body, see whether you can find the 
same thing on the other side. Mv father 
learned a lot of anatomy this way. 
comparing one patella with the other, and 
fondling his soft tissues in anxious searches 
for symmetry. Nine times out of ten, using 
this tactic, you discover that there's nothing 
to worry about. If your right nostril, thumb, 
rib cage or knee feels the same as the left 
one. then you can relax, confident that the 
machine is OK. 

The only tricky areas are. of course, 
anything amiss dead centre— or. of course, 
anything wrong with the brain. □ 

And now for 
the poplar casket . . . 

THE WORLD WILDLIFE FUND in 
Switzerland this month secured the 
cooperation of the country's largest manu- 
facturer of coffins (or as the Americans call 
them caskets) in a hid to preserve the trop- 
ical moist forests of the world. Rudolf Egli 
AG, of Beromunsti-r, has announced that it 
will switch from making coffins of rare 
West African abachi wood to locally grown 
poplar. Half of Switzerland's coffins are 
made of abachi wood. 

A spokesman for the National Associ- 
ation of Funeral Directors in London said 
that it would be impossible to obtain 
comparative figures for the UK. "People 
here like their coffins plain and simple and 
solid oak, if they can," she said. But many 
coffins are made of imported woods. 

The Glasgow Cooperative and Whole- 
sale Society is one of the largest coffin 
makers in the UK. Ninety per cent of its 
solid coffins are made of imported hard- 
woods, using, in approximately equal 
proportions, American oak, Brazilian 
mahogany and Ghana abachi. But solid 
coffins represent less than 10 per cent of 
the Coop's business. 

An additional factor is the increasing 
popularity of cremation. Fully 65 per cent 
of all funerals are by cremation, and the 
crematorium will specify the type of wood 
for the coffin, depending on the type of 
furnace and chimney. "People think that 
you don't need wood for a cremation," the 
spokesman told New Scientist, "but you do, 
because bones are very difficult to burn, as 
that chap in North London found out." 

WWF UK has no immediate plans to 
pursue the Swiss initiative with coffin 
makers here. □ 
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Worrying yourself sick 



Bernard Dixon on the fun of being a hypochondriac 



CORONARY THROMBOSIS, chole- 
cystitis and brucellosis. I've had all 
three during the past few 
months— these and various other 
unmentionable conditions, several of them 
potentially fatal. And every one has the 
same, underlying cause. 

It is the sheer variety of its manifestations 
that makes hypochondria such an inter- 
esting complaint. In my teens. I remember, 
the usual result (and when I say usual I 
mean about twice a week) was sudden, 
fulminating appendicitis. Every attack was 
accompanied by the certain knowledge that 
within a couple of hours I'd be under the 
knife. But the pathology failed to develop 
and the ambulance was never required. 

Another recurrent crisis, during univer- 
sity years, was the cerebral accident— a 
subarachnoid haemorrhage unambiguous 
enough for me to sit down with pen and 
paper and put my affairs in order. In much 
more recent years chronic maladies have 
taken over from acute ones. There's this 
feeling that your polymorphonuclear 
leucocytes have lost their grip, that the 
brain has gone, or that a slow virus has 
chosen its moment. 

Not that I am unique in experiencing this 
sort of thing. I've spotted it in lots of people 
and suspected it in most others. And such 
observations bring out one of the most 
arresting features of hypochondria: its 
almost total independence from any real 
diseases from which the hypochondriac 
suffers. Like most people, I have had a 
handful of serious troubles during my life- 
time. All have been duly diagnosed and 
dealt with— but all have been quite separate 
from my varied catalogue of imaginary 
disasters like adolescent appendicitis and 
last week's coronary. I even knew a chap in 
hospital once who was more concerned 
about his totally symptomless brain 
tumour than about the lobar pneumonia 
from which he was cheerfully recovering. 

Now what perplexes me about this 
universal condition (perhaps the most 
universal of all) is the scant attention it 
receives in "the literature". Look up such 
excellent works as S. J. Rachman and Clare 
Philips' Psychology and Medicine (Temple 
Smith) or Richard Totman's Social Causes 
of Illness (Souvenir) and you will find a 
total of 14 words between them on the sub- 
ject. Even that respected organ The Prac- 

Dr Bernard Dixon is a freelance wnter on science and 
medicine, and a former editor of New Scientist. 



titioner, in a recent special issue (1983, col 
227, No 1375) devoted to psychiatry and 
matters of the mind, had just a single word 
concerning this most widespread of all 
medical phenomena. Psychosomatic medi- 
cine may be in vogue. But the hypo- 
chondria which affects the lives of millions 
still remains to be taken seriously. 

Could this be because medics themselves 
suffer so grievously from the complaint, 
that they do not wish to talk or write about 
it? Perusing my library shelves recently, in 
a largely fruitless search for scholarly refer- 
ences with which to stiffen this article. 1 
came across some evidence supporting that 
contention. It is in David Mechanic's 
Medical Sociology (Collier Macmillan). 
one book which does treat hypochondria 
seriously. There the dread chondria is 
equated quite explicitly with something 
that bothers medical undergraduates. 
Ignoring the remainder of the world's 
population. Mechanic defines hypo- 
chondria as a disorder experienced at one 
time or another by some 70 per cent of 
apprentice doctors. Moreover, he 
concludes, "medical students' disease 
terminates readily and within a relatively 
short time". 




I don't believe this— except in the trivial 
sense that trainee medicos soon conquer 
anxieties such as waterworks phobia, 
caused by working on a ward full of ailing 
kidneys, bladders and prostrates. Similarly. 
A-levcl zoologists quickly overcome the 
unease they develop over pork on learning 
about the tapeworm's (Taenia solium) 
exotic lifestyle. Real hypochondria encom- 
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Acid rain erodes our credibility 



lam Balyell M leves we should raise the standards, not umbrellas 



DECLARE WAR on acid rain! If 
Britain were to make such a gesture 
we would be doing an international 
service. And even over a period as long as 
1 5 years we would be paying a lot less (£ 1 84 
millions) than the £684 millions that will go 
next year to safeguard the Falkland Islands 
from the Argentinians— a matter which 
many ecologists see as a fight between two 
bald men over the possession of a comb. 



supposed that "acid rain" would become a 
topic of importance? You would have been 
forgiven for a knowing smile then, but now 
acid rain is no laughing matter. What those 
little droplets have absorbed after the burn- 
ing of fossil fuels is of grave concern, not 
only to the anglers of Scandinavia, but to 
most Europeans. The potential sources of 
acid rain are not only in Britain and the 
Ruhr, but also in Czechoslovakia and 




"Twenty per cent of all lakes in Sweden are highly acidic" 



I write with some conviction on acid rain 
having recently attended a well organised 
meeting on the subject in the Upper House. 
Credit for its success is due to Lord Craig- 
ton, chairman of the All-Party Conser- 
vation Committee that meets about once a 
month in the House of Lords. Craigton 
invited Dr M. H. Unsworth of the Institute 
of Terrestrial Ecology (ITE). at the Bush 
Estate. Penicuik, Midlothian, and Dr 
Gwynneth Howells of the CEGB, to speak 
on "acid inputs to the natural 
environment". Plenty of people turned up, 
including Mark Lennox Boyd, one of the 
influential and able new generation of 
Conservatives, and MP for ITE 
Merlewood, the Father of the House. John 
Parker, who has been campaigning on the 
environment and forestry since 1935, and a 
Green troika of David Clark, Opposition 
spokesman on environment, Peter Hardy, 
author of a book on badgers, and chairman 
of the Council of Europe Agricultural 
Committee, and me. 

How many, two years ago. would have 



Poland. The monster does not recognise 
national boundaries, nor even the divisions 
between East and West. Twenty per cent of 
all lakes in Sweden are highly acidic. Six per 
cent of all lakes in wild Ontario are affected 
and downwind from Sudbury Smelter 19 
lakes have no fish. Nova Scotia has lost 
much of its salmon spawning. Half of the 
more acid lakes in southern Norway have 
no fish at all. 

We need to be monitoring for more data. 
We do not know enough about how often 
acidic reservoirs occur. Of course, vegeta- 
tion and the nature of the soil can make a 
difference. For example, if acid rain falls on 
a spruce forest, the rain can become even 
more acid. Moreover, acid rain can alter 
the ecology by dissolving aluminium in the 
soil. Acidifying droplets can reduce the 
growth of trees and crops, at concentrations 
far lower, than had been suspected up to 
now. Circumstantial evidence suggests that 
many trees have died in areas of Germany 
where acid rain is most prevalent. Rain fall- 
ing through canopies of spruce forests 



becomes more acid probably because dry 
deposits on leaves are washed off and 
because of chemical reaction with the 
leaves. It appears that deciduous trees do 
not acidify in this way. Whereas agricul- 
tural soils are usually maintained close to 
neutral by adding lime the problem is alto- 
gether more serious with forest and moor- 
land soils: extra acid inputs may release 
aluminium in various chemical forms to 
the ground water. The modifications of the 
quality of acid rain as it passes through soils 
depends on the soil properties, organic 
matter, microbial activity and underlying 
rock. Most of the rain which reaches rivers 
and lakes has first passed over vegetation 
and through soils, so the land use and soil 
type can influence the acidity of water 
courses. At present, I am told, the subject is 
not well understood. Like study of the 
forest, it may take a generation to quantify 
the effect on fish stock. A direct causal 
relationship may not be easy to establish. 
Changes in land use might have to be taken 
into account. The relationship between 
rain acidity and surface water acidity will 
vary from area to area. Conditions will 
determine the different degrees of neutral- 
isation: even lakes next to each other can 
have different acidities. Ever since the 
1920s, the Norwegians have used lime, in 
some lakes, to produce better fish stocks. 
Again, conditions in which calcium is 
leached from the soil may be beneficial for 
brown trout. 

Persistent acid conditions may inhibit 
the reproduction of fish. Deaths of trout 
and salmon have been connected with acid 
input to streams in spring and autumn. In 
spring melting snow releases pollutants; in 
autumn rain probably removes the acid 
accumulated during the summer. For the 
most part, the damage is done by soluble 
aluminium released from soil by acid 
water. Professor Fred Last and his 
colleagues in Edinburgh have also observed 
effects on other aquatic animal and plant 
life. 

What to do? Britain has signed the Euro- 
pean Convention on the Environment, 
promising our best efforts to limit and 
reduce emissions, and to exchange infor- 
mation in collaborative work. But, in 
practice, there should be a long term 
programme of washing coal, extracting the 
sulphur from carbon, extracting flue gases, 
and building fluidised beds. The tech- 
nology is available, and should certainly be 
used in any new coal-burning power 
station. The acute question is— do we try to 
introduce such ideas into existing power 
stations? 

Dr Howells and Dr Unsworth said when 
asked the inevitable MPs' question about 
the price, that for £500 million spent 
between now and the end of the century' we 
could reduce toxic emissions, by half, at the 
cost of increasing the price of electricity by 
15 per cent. One of the attractions of this 
work is that it would employ a lot of 
labour. If we say we cannot afford it. the 
reply is that we pay out more and more 
millions of pounds in unemployment 
benefit. □ 
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Science's new friend in the White House 

Dan Greenbcrg reports some scientific glee from Washington 



UNDER the improbable aegis of 
Ronald Reagan, who has never 
found occasion to say much good 
or bad about science during his long public 
career, it may well be that the American 
scientific community is headed for an 
economic boom. 

The signs are in his new budget, which 
while characterised as "freezing" domestic 
spending, actually pumps huge new sums 
into basic research {New Scientist, 3 Feb- 
ruary, p 290). The new money— most cher- 
ished of all currency in scientific 
finance— amounts to some $600 million, 
thus bringing the grand total to $6600 
million. To this must be appended the 
usual qualification of "Congress willing." 
but. if anything, the current US Congress 
exceeds Reagan in pro-science fervour. The 
one area of basic science that the president 
passed over in his new budget was 
biomedical research, for which he recom- 
mended a mere token increase of $71 
million atop its current annual fund of 
approximately $4000 million. Rather than 



.ENIGMA 



No. 200 

Neat paddocks 

by Stephen Ainley 

I GAVE four of our local Young Farmers 
the Same number of standard hurdles and 
asked each to make a neat paddock which 
would require all his hurdles to fence it 
completely. All succeeded. All the paddocks 
turned out to have quite different dimen- 
sions. Edgar's and Fred's had the same area. 
Mervyn's and Peter's had the same area. 

What was the smallest number of hurdles I 
could have given to each? 



A neat paddock is a 6-sided paddock 
composed of 2 contiguous squares, like the 
one in the diagram, with each side fenced 
with an exact number of standard hurdles. 

A £5 book token will he awarded to the sender 
of the first correct solution opened on Thurs- 
day. 10 March. Please send entries to Enigma 
No 200, New Scientist. Commonwealth 
House. 1-19 New Oxford Street. London 
H'C/.-l 1NG. The Editor's decision is final. 
The winner of Enigma No 197. Addition- 
Letters for digits: (one letter wrong) was Alan 
Thomas of A bergavenny. Wales. 

Answer to Enigma 197 

Addition: Letters for digits 
(one letter wrong) 

One of the //'s above the line should be R (9) 

24094626 
2 19984 1 6 



46093042 



being an act of neglect, this seeming parsi- 
mony simply recognised the historical fact 
of Congress routinely adding money to 
whatever the president recommends for 
health research. 

What is the origin of this presidential 
plunge into spending on science? And how 
can we account for its appearance now 
when less than two years ago. Reagan and 
his government-shrinking colleagues 
attempted an across-the-board 1 2-per cent 
bloodletting on the research and develop- 
ment budget they had inherited from 
Jimmy Carter? 

Part of the answer is that there is a lot of 
fiscal juggling in the R&D accounts, with a 
great deal of large-scale engineering and 
demonstration work of the federal 
government— especially on matters related 
to energy— having been scuttled by the 
Reagan administration as inappropriate for 
the government. From the "savings," as 
they are referred to, funds have been rede- 
ployed to make up for a decade in which 
growth of support for basic scientific 
research was, at best, sluggish. But that still 
leaves the question why, which becomes all 
the more nagging in the context of 
Reagan's ruthless clampdown on other 
domestic programs. What does he see in 
science? 

Though neither Reagan nor any of his 
aides has formulated it in so many words, I 



think that the failure of standard economic 
remedies has created a kind of desperation, 
and, like a jilted lover, the adminstration is 
ready to take up with any attractive candi- 
date. 

In fact, his state of the union message 
contained so many references to the 
wondrous economic powers of "high tech- 
nology," that one wondered whether the 
president was about to promise a "white 
hot technological revolution". 

In any event, that strange sound that has 
lately been emanating from the American 
scientific community is a kind of purring. 
The president cares, and money is on the 
way. 

In comments following release of the 
budget, the president of the National Acad- 
emy of Sciences. Frank Press, who served as 
presidential science adviser under Jimmy 
Carter, hailed the budget as "very- 
innovative" and "highly laudable". 

No reference was made by Press, or, so 
far at least, by any of our other statesmen of 
science, to the fact the new Reagan budget 
consigns 70 per cent of all federal R&D 
funds to national security. (The balance 
between military and civilian shares of 
federal R&D was 50-50 as recently as four 
years ago.) Nor was anything said about the 
fact that federal support of civilian R&D ' 
has been at a ground-losing $ 1 4 000 million 
for the past three years— down by $3000 
million since Reagan took office. 

It is an odd affinity that is forming 
between Reagan and the scientific commu- 
nity. But, nourished by Reagan's money, 
there it is. □ 



Journey into eternity 




Some 4600 years underground led to preservation problems for the Cheops ship 



"E 1 IVE tonnes of silica gel, enough to bury 
* a small ear, is on its way from 
Warrington to Giza in Egypt where it will 
be used to keep the moisture in the world's 
oldest surviving ship, the Royal Ship of 
King Cheops, second king of the 4th 
dynasty (c2613-2494bc). 

Normally the chemical— best known as 
the little fabric bags found in boxes contain- 
ing anything important— is used to take 
moisture out of the air. The Egyptians want 
to use the opposite effect: silica gel gives 
water vapour when gently warmed. 

King Cheops's ship lay for 4600 years in 
a dry rock chamber kept at a stable 
temperature and humidity by massive lime- 
stone blocks above it. The Egyptians moved 
the 48 m ship to a purpose-built museum 
alongside the King's pyramid and put her 
on display last year. 

As the temperature rises in the museum 
under the hot sun moisture evaporates from 



the ship's wooden hull. As it does so the 
timbers expand. When the temperature 
drops at night the water vapour is not 
reabsorbed by the ship. 

The Egyptians will expose the silica gel, 
which has been donated by Crosfield Chem- 
icals, to humidity before placing it around 
the ship. The moisture in the gel will be 
given off during the day and reabsorbed at 
night. In this way the timbers will be 
protected from repeated desiccation and 
expansion, potentially a grave danger to 
such ancient wood. Silica gel, marketed 
under the brand name "Sorbsic" by 
Crosfield is pure, synthetic silicon dioxide. 
It gains its water-absorbing qualities by 
virtue of multi faceted internal structure: 
surface area of one gram is over 800 square 
metres. It is also used to produce dried 
flowers, fitting perhaps, now that it is 
preserving the flower of the ancient Egyp- 
tian fleet. □ 
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Does science need a vice squad? 



FRAUD. according to 
William Broad and 
Nicholas Wade, "ofiers 
another route to understanding 
science. . . By studying science 
through its pathology 
rather than through 
some preconceived 
criterion, it is easier to 
see the process as it is." 
Betrayers of the Truth 
might have been little 
more than a scientific 
rogues' gallery and, as 
such, an entertaining if 
disillusioning read. But 
the authors have tried to 
make it more than that. 
They have sought to 
use fraud as an insight 
into the sociology and 
methodology of science, 
an approach that 
might connect with 
the more philo- 
sophical investigations 
of Robert Merton, 
Michael Polanyi, John 
Ziman and Thomas 
Kuhn. I'm not sure they 
succeed in this more 
ambitious intention, but 
it's certainly a com- 
mendable effort by the authors. 

The examples of scientific 
"betrayal" which Broad and 
Wade assemble for inspection 
range from routine opport- 
unism to bare-faced mendacity. 
The study reaches back to find 
some classical historical 
instances of cooking and 
doctoring, fudging and fiddling 
from Hipparchus to Gregor 
Mendel. 

For the modern period, we 
have detailed reviews of the 
most notorious cases: the Pilt- 
down hoax, Paul Kammerer's 
midwife toad, T. D. Lysenko's 
ideological biology. Walter 
Levy's parapsychological fabri- 
cations, Elias Alsabti's mass 
plagiarism (60 papers in all!), 
Mark Spector's cancer research 
falsifications. The crowning 
disgrace is. of course. Cyril 
Burt's scandalous bamboozling 
of professional psychology with 
his fabrication of data on IQ 
and social class that influenced 
Britain's educational policy in 
the post-war years. 

From such cases. Broad and 
Wade seek to prove that fraud 
is a chronic vice of science that 
radically (perhaps irremediably) 
compromises its objective 
methodology. I hardly approa- 
ched the book unwilling to hear 
ill spoken of science; but I came 
away struck by the rapidity with 
which most cases of" scientific 



Betravers of the truth 

by W. Broad and N. Wade, Simon & Schuster, pp 247. $14-95 

Theodore Roszak 





A rogues' gallery of science? The perpetrators of the Piltdown hoax (top) are 
still the subject of speculation. The theories of Sir Cyril Burt (above left) and 
T. D. Lysenko created some strange diversions among scientists 



fraud have been exposed and 
penalised. 

True, there are the remark- 
able exceptions: Burt's quarter- 
century escapade in wholesale 
duplicity is a real shocker 
—though it may prove nothing 
so much as that psychology, or 
at least intelligence testing, has 
no claim to scientific respecta- 
bility. And Broad and Wade do 
make clear that the frauds 
detected in science are oppor- 
tunism, not some formal 
process of falsification— an 
important corrective to the 
public image of science as a 
rigorously self-verifying mech- 
anism. 

Yet in most of the cases they 
present, the hoaxer was found 



out within a few years and 
promptly punished with signifi- 
cant disgrace. In comparison to 
the way in which fraud, 
obfuscation and inanity have 
been able to hold out in other 
fields— from politics and re- 
ligion to scholarship and law— it 
is an impressive record. The 
reason for this relative success 
at self-policing is not hard to 
find. 

In science, especially the hard 
sciences, the culprits are 
normally up against a robust 
professional consensus that 
defines excellence, originality, 
and the nature of evidence. 
They may get away with a trick 
or two, but only for as long as 
nobody is watching too closely. 



To be sure, from time to time 
the consensus may weaken in 
one science or another ("the 
paradigm shifts", as we have 
learned to say) and then, for a 
period, matters grow 
more complicated. 

Still, few other fields 
are gifted with even this 
much purchase upon 
the elusive ideal of 
inter-personal truth. 
Some areas of culture 
(and they include the 
most important) simply 
have no consensual 
criterion for telling 
honest effort from 
trumped-up. self-serving 
folly. Try arguing with 
one of Andy Warhol's 
fans, or Aleister Crow- 
ley's admirers, or the 
Swami-of -the-month's 
disciples. It is like trying 
to get a firm grip on a 
plateful of pudding. 

Scientists may be 
more slipshod than they 
_ care to admit about 
f replication and falsifi- 
| cation; Broad and Wade 
do a good job of prov- 
ing that. But. for as long as any 
paradigm holds, they do have 
some court of last resort. 
Unhappily, the great questions 
of moral truth, goodness, and 
beauty no longer enjoy, even in 
principle, so accessible a means 
of validation. 

What Broad and Wade do is 
an excellent job of documen- 
ting the countless ways in which 
careerism has corrupted every 
field of science. Science, they 
argue, is "a human process 
governed by the ordinary 
human passions of ambition, 
pride, and greed". In every 
example they offer, it is 
competitive egoism that has 
subverted the ideal of objec- 
tivity—from instances of brazen 
cheating to the simple laxity 
with which papers are refereed, 
grants awarded, and experi- 
ments checked— or left 
unchecked. There is no auto- 
matic, built-in guarantee of 
quality control. 

As Broad and Wade point 
out, the rhetoric and mythos of 
science cloud these universal 
frailties and create the 
comforting image of linear 
progression toward truth. Their 
book reminds us that every- 
thing human is all too human. 
Whatever nature may objec- 
tively be, it is reflected 
in the flawed mirror of the 
mind. □ 
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TSJEW SCIENTIST readers 
1 » will include some who, like 
Russell Stannard of the Open 
University, combine an ortho- 
dox Christian faith with the 
career of a research scientist, 
in his case that of high 
energy physics. Such "Christ- 
ian scientists" are open to 
challenge— can they reconcile 
their faith and their science 
intellectually? Or are these two 
apparently divergent activities 
kept in quite separate mental 
compartments? 

There will be other readers 
who may look wistfully at the 
attractions of religious faith but 
are restrained by the folklore 
and fashions of what they 
suppose to be a current scientific 
philosophy. For both categories 
of readers, as for anyone inter- 
ested in questions of value, 
ethics and social responsibility 
in science, here is a bold book by 
a scientist who has equipped 
himself theologically and philo- 
sophically. 

Science and the Renewal of 
Belief docs not duck the obvious 
but difficult questions— as an 
Anglican lay minister. Professor 
Stannard must often meet them 
at grass roots. Biblical inter- 
pretation, Adam and Eve, origi- 
nal sin, evolution, miracles, evil, 
the nature of God. free will, 
prayer, Galileo and Charles 
Darwin— here are all these issues 
in 22 short and attractively writ- 



Particles of belief 



Science and the renewal of belief 

by Russell Stannard, SCM Press, pp 213, £2-95 



Eric Jenkins 




ten chapters, each one a read- 
able essay. 

The sequence follows first the 
themes of a theological and 
scientific view of creation and of 
the emergence of the human 
spirit, leading to an examination 
of the concept of the evidence 
for the resurrection of Jesus, the 
"touchstone of Christian belief. 
The methodology of scientific 
research, enlivened by personal 



experiences, is presented as 
an unusual starting point for 
the evangelical and experi- 
mental approach to Christian 
faith— "an experiment with 
prayer". 

The second half of the book 
takes seriously some of the 
philosophical obstacles to belief. 
The failure of the classical argu- 
ments for the existence of God, 
the vogue for scientific reduc- 



tionism, the Galileo scandal, the 
problem of evil are all discussed. 

Stannard's treatment is not 
entirely new, rather he is 
usefully conveying elements of 
some recent trends in Christian 
theology which take science very 
seriously while preserving the 
realities of faith (one thinks of 
the writings of Tom Torrance, 
Stanley Jaki, Arthur Peacocke, 
the meetings of the UK Science 
and Faith Forum, and of the 
World Council of Churches's 
programme on faith and 
science). These approaches- 
startling both to old guard mate- 
rialists and to some conservative 
believers— deserve the popu- 
larisation that is offered in this 
book with the accreditation of a 
working scientist. 

Overall, the most interesting 
examples of Stannard's treat- 
ment come out of his own field 
of physics. He uses relativity to 
throw light on time and eternity, 
and indeterminacy to comment 
on free will. This interaction of 
science and theology is not one- 
sided. I read with fascination his 
speculation that some writings 
of the 19th century Danish theo- 
logian, Soren Kierkegaard, 
about truth and paradox may 
have influenced the physicst 
Niels Bohr 80 years later in his 
thoughts about the wave- 
particle dualism! □ 



AMORY LOVINS upsets 
applecarts. That has made 
him, over the years, distinctly 
uncomfortable company — at 
least to those with a large stake 
in applecarts. In 1970 he helped 
to found the British wing of 
Friends of the Earth: with them 
he was instrumental in giving a 
hefty nudge to the rickety 
barrow of the British nuclear 
establishment. In November 
1973 Friends of the Earth 
published his book World 
Energy Strategies— written 
before the October 1973 oil 
shock— which thereafter ap- 
peared in many other countries 
and languages, and became one 
of the seminal documents of the 
"alternative energy" literature. 

Lovins returned to his native 
US in the mid-1970s, and there 
published, in the October 1976 
issue of Foreign Affairs "Energy 
strategy: The road not taken". 
Energy applecarts all over the 
world rocked on their axles. 
Expanded to book-length, as 
Soft Energy Pat/is, it gave a new 
catch phrase to the language and 
made Lovins a household word 
in the US— albeit, to American 
nuclear interests in particular, 
something of a four-letter word. 

'Distributed in UK by TABS, 24 Red Lion 
St, London WC1R 4PX. £15 25. pbk 
E7-60. 



Rocking the energy applecart 

Brittle power 

by Amory and L. Hunter Lovins, Brick House, pp 486. $17-95 

Walt Patterson 



Lovins's adver- 
saries were both 
numerous and 
powerful: and they 
drew some con- 
solation from his 
tendency to write 
prose of baroque 
opacity, sometimes 
more than 50 per 
cent footnotes, and 
accessible only to the 
dogged. Then, in the 
late 1 970s. Lovins 
met and married 
another activist 
named Hunter Shel- 
don. During a flying 
visit to London a couple of years 
ago. Lovins was heard to declare 
that his wife's next project was 
"to translate Soft Energy Paths 
into English". 

Since that time the Lovins 
have worked in double harness, 
to impressive effect. Their 
output has been prodigious— 
and most of it has been perfectly 
intelligible, even to those who 
would rather it were not. 

Brittle Power is very much a 



Three Mile Island— symptom of a greater 
disease in energy planning? 

continuation of the Lovins 
canon: the concerted challenge 
to most of the percepts appar- 
ently underlying current official 
thinking about energy— this 
time overturning the most 
ponderous applecart of all. 
Official energy pronounce- 
ments, whatever their other 
shortcomings, have hitherto 
always fallen back on "national 
security" as their ultimate justi- 
fication. 



The Lovins turn this argu- 
ment unceremoniously on its 
head. They assert that, far 

from ensuring national security, 
official planning in the US is 
making the energy system 
progressively more vulnerable— 
to everything from thunder- 
storms to terrorists. 

Part one of the book considers 
"What can go wrong" and "How 
systems fail", noting that the 
energy system is especially at 
risk. Among the reasons dis- 
cussed are the presence of 
dangerous materials such as 
explosives and toxins; the 
centralisation of supplies, long- 
haul distances and limits on 
substitution of one supply for 
another: the inflexibility of 
energy delivery systems: and, in 
planning, the high capital 
intensity and long lead times. 

Part two develops this theme, 
identifying "disasters waiting 
to happen" associated with 
liquified natural gas, oil and gas. 
power stations and grids, and 
nuclear power. The pages are 
studded with striking examples 
of the vulnerabilities which have 
caught society off guard time 
and time again— and which 
seem likely to keep on doing so 
ever more frequently, with ever 
more devastating consequences. 
The notorious Lovins footnotes 
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POWER 
OF SPEECH 

A History of Standard Telephones 
and Cables 1883-1983 

Peter Young 

This book is the story of STC. established in 1883 as an 
agency of the American giant. Western Electric, to 
market the telephone - barely seven years after it had been 
patented by Alexander Graham Bell. Peter Young chronicles 

the company's progress in the last 100 years providing 
a vivid sense of period and place: whether of the early days 
of broadcasting, cable-laying across the wastes of Siberia or 
far under the oceans or of STC inventions like pulse code 
modulation and optical fibre communications It is a 
story which will make fascinating reading for all those 
interested in the history and development of 
telecommunications technology. 

004 382038 5 Hardback C9 95 
Available from all good bookshops now 



George Allen & Unwin 
(Publishers) Ltd 

POBox 18. Park Lane 
Hemel Hempstead. 
Herts. HP2 4TE 





Fiat 's Pendolino, should it carry paper bags in its seatbacks? 

There are good, and bad, trains 

Jane's world railways, Jane's pp 654, £50 
Mick Hamer 



JANES World Railways 1982 
J is a fascinating, amazing 
book— or at least, I find it so. It 
has much the same sort of fasci- 
nation as a dictionary, or a ency- 
clopedia. You look up one entry 
and are immediately seduced by 
adjacent items, just out of curi- 
osity. 

For instance Jane's will tell 
you that Via Rail, the Canadian 
passenger railway, runs 1 2 inter- 
are here an essential accompani- 
ment, giving an astonishing 
variety of primary sources. 

Part three redefines "national 
energy security" from the 
ground up, focusing on the 
criterion of "resilience". No 
brief summary can possibly do 
justice to the depth of the anal- 
ysis; but it has already been tried 
out on some uncommonly hard- 
nosed customers, and elicited 
their approbation. The foreword 
is written jointly by a former 
chairman of the US Joint Chiefs 
of Staff and a former Under 
Secretary of the Navy. This 
book is, like the earlier writings 
under the Lovins byline, 
uncompromising and unset- 
tling. Some of Lovins's old 
colleagues will be frankly 
unhappy to see him laying such 
stress on "the nation" as a sub- 
group of humanity. On the other 
hand, if "the nation"— any 
nation— were not so vulnerable, 
its professional defenders could 
not skim off so much of its 
wealth as protection money. 

Brittle Power may be written 
for American readers; but it 
deserves careful perusal every- 
where. Not everyone would real- 
ise instantly that the best way to 
reduce tension in the Middle 
East might be to insulate 
American lofts. □ 



city services every day with LRC 
trains. The LRC trains (LRC 
stands for light, rapid and 
comfortable) have tilting bodies, 
which allow them to take bends 
faster, just like Britain's ill-fated 
advanced passenger trains. The 
LRCs have a maximum speed of 
200 km/h, but are limited to 1 55 
km/h because of the need to 
timetable them between slower 
freight trains. 

Jane's also reveals that Spain 
has tilting trains as well, the 
Talgo Pendulares, which have a 
maximum speed of 180 km/h 
and ply between Paris and 
Madrid. 

However, Jane's is rather 
more coy about tilting train fail- 
ures. It publishes just a picture 
of the Italian "Pendolino" 
referring to it as a "prototype" in 
the caption. (Italian Railways 
found that a high proportion of 
passengers became travel sick on 
the train.) And it refers to 
Britain's own advanced 
passenger train as carrying "its 
first fare-paying passengers in a 
record-breaking run from 
London to Glasgow before being 
withdrawn from service for 
further trials". 

From the modern to the 
antique, or almost; China is still 
building steam locomotives, of 
the class Qian Jin. In all, China 
has over 9000 steam loco- 
motives. 

For those who want a 
complete directory not only of 
the world's railways but also of 
manufacturers of railway equip- 
ment of every kind, from 
coaches to couplings, then 
Jane's is your book— provided 
you have £50 to spare, which is 
£7 less than a second class return 
from London to Newcastle. □ 



QED 



The truth or not of Old Wives Tales 
Do paranormal metal benders bend metal? 
'Simon's War - the story of a 
Guardsman badly burnt at Bluff Cove 
Bugging - in six easy lessons 
Getting Well Today in China 

Concorde as the prototype of 
Airliners to come 

QED returns to BBC 1 next week for 
a new eight-week series 
(Wednesday 9.25pm) 
See Radio Times for full details of 
this popular science series 



imes 



At your newsagent every Thursday 25p 
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SCIENCE FICTION breeds 
more science fiction and 
success breeds sequels: these two 
have been a long time coming. 
Forty years since the first Foun- 
dation tale, 14 since 2001: A 
Space Odyssey—can Isaac 
Asimov and Arthur C. Clarke 
repeat their successes? 

Each book effectively recre- 
ates the tone of its prede- 
cessors); Asimov's being 
remarkable as a novel of the 
1940s written in the 1980s. Each 
slips new readers the story so far, 
Clarke in lucid flashback or 
reflection, Asimov with 
surprising clumsiness. Each 
faces the problem of adding to 
an existing work once thought 
complete. 

Asimov's problem is greater, 
certain implications of his origi- 
nal trilogy being slightly distaste- 
ful. Beginning with the fall of a 
Galactic Empire, paralleling the 
Roman one, the books yearn for 
an enlightened Second Empire. 
"Psychohistorian" Hari Seldon 
predicts the path to glory and 
establishes his Thousand Year 
Plan: a Foundation of scientists 
to develop imperial muscle, a 
hidden Second Foundation of 



Mystic star and psychohistorian reborn 

Foundation's edge by Isaac Asimov 
2010: Odyssey two by Arthur Clarke 
Granada, pp 367 and 217, £7-95 each 

David Langford 




Isaac Asimov 

devious mind-manipulators to 
safeguard the plan and even- 
tually to step in as destined 
rulers. The objective sounds 
rather like fascism, and liberal 
Dr Asimov has had second 
thoughts. 

So a new factor must be intro- 
duced. Five hundred years on, 



Arthur C. Clarke 

the Seldon plan is working loo 
well to be true: the First Founda- 
tion deduces (again) the exis- 
tence of the Second, the Second 
that of ... a third? A suitable 
deus ex machina, anyway. In the 
ensuing interstellar search— 
thuddingly reminiscent of 
Second Foundation— the char- 



acters run true to Asimovian 
form, sitting in boardrooms or 
(indistinguishably) spaceship 
cabins to discuss the big situ- 
ation out there. Rarely does 
anybody go "out there" to look. 
After some 200000 words, 
there's a confrontation as vari- 
ous parties struggle over the fate 
of the galaxy; despite mental 
strife, group minds and energy 
screens this still consists of 
people sitting down to discuss 
the big situation. Seldon's plan 
gets the boot and cosmic— if not 
terrifically original— concepts 
are bandied, all in the manner of 
Greek plays where Messengers 
arrive to report an offstage 
battle. 

The narrative style, in keeping 
with this, is reasonable, rational 
and a trifle arid. The long, 
slow build-up is distinctly 
portentous, and no ultimate 
revelation could quite deliver 
the promised goods. Without 
actually wrecking the trilogy. 
Foundation's Edge is vaguely 
anticlimactic. 

2010: Odyssey Two is more 
colourful. Clarke's knowledge- 
seeking, technophilic charac- 
ters are little better-drawn than 



Lamarck: a French apercu 



Lamarck the mythical precursor 

by Madeleine Barthelemy-Madaule, MIT, pp 174, £12-25 

Peter Medawar 



THE AUTHOR disclaims 
any intention of giving an 
account of Lamarck's life and 
work, her purpose being to 
examine "several key Lam- 
arckian concepts in order to 
shed light on the relation 
between ideology and science". 
Lamarck is presented to us as a 
man misunderstood, misrepre- 
sented, undeservedly neglected 
and as the subject of calumnies 
that made him appear as "the 
enemy of religion and teleology, 
even as a mechanistic materi- 
alist". It is hardly surprising that 
Jean-Baptiste Pierre-Antoine de 
Monet, le chevalier de Lamarck 
remains a rather shadowy figure 
when we learn from Alphaeus 
Packard, his would-be bio- 
grapher from Brown University, 
that he "left neither tomb, nor 
letters, nor manuscripts". 

The subversive implications 
of Lamarck's thought— in 
particular the implication that a 
person's character, destiny and 
deserts are not wholly deter- 
mined by his breeding— aroused 
some disfavour: Napoleon did 
not like Lamarck. He preferred 
men whose thoughts threatened 
"neither the Bible nor the ruling 
classes". The most valuable part 
of this book, and that which 
makes it worth reading, is the 
discussion of the life of Lamarck 
and of Lamarckism considered 
as an important episode in 
cultural history. 

The author does well to 
illustrate by quotation from 
the Philosophic Zoologique 
Lamarck's own conception of 



Lamarckism— and it is inter- 
esting that Lamarck's first and 
second laws are by no means 
incompatible with Darwinism. 
It is well known, indeed, that 
Charles Darwin accepted these 
Lamarckian notions, but what 
Lamarckism stands for today is 
the notion that adaptive changes 
that occur within an animal's 
own lifetime somehow are 
imprinted upon the genome and 
thus become part of its heritage. 
There is no hard evidence for 
this opinion— no phenomena 
have been described that are not 
equally well explained by the 
action of selection. August 
Weismann was utterly opposed 
to Lamarckism and Weis- 
mann's opinions so far prevailed 
that A. D. Darbishire in his 
authoritative Breeding and the 
Mendelian Discovery (London, 
191 1) put the matter thus. 
"The doctrine preached by Weis- 
mann was that to start with a body 
and enquire how its characters got 
into the germ was to view the 
sequence from the wrong end: the 
proper starting point is the germ. 
The real question was . . . 'How are 
the characters of an organism repre- 
sented in the germ that produces it?' 
Or, as Samuel Butler has it, the 
proper statement of relations 
between successive generations is to 
say that a hen is merely an egg's way 
of making another egg." 



Our author, entirely uninflu- 
enced by the dismissive judge- 
ments of her distinguished 
compatriots Jacques Monod 
and Francois Jacob, hankers 
after evidence that lends colour 
to the possibility in principle of 
an imprinting of somatic char- 
acteristics upon the genome, 
believing in particular that the 
comparatively recent discovery 
of the possibility of mapping 
RNA upon DNA ("reverse tran- 
scription") entitles her to think 
in terms of "reverse translation" 
—that is a mapping of amino 
acid into nucleotide sequences. 
However, I do not know any 
other human being who believes 
this to be possible in principle. 

I must regretfully report 
that this part of Madeleine 
Barthelemy-Madaule's book is 
very inexpert and amateurish— 
a judgement to my mind 
confirmed by her citing Pro- 
fessor H. Graham Cannon as an 
authority on the subject. 

I wonder if Lamarckism will 
ever lose its appeal for laymen. 
It seems so right; it seems only 
fair that the consequences of an 
organism's adaptations and own 
endeavours become part of the 
heritage of its young. 

A young Australian colleague 
of mine, with a Canadian 



collaborator, published (Somatic 
Selection and Adaptive Evo- 
lution, Chicago UP) some way- 
out views on inheritance of 
acquired immunological toler- 
ance which would have been 
immensely important if they 
had been true. With the agree- 
ment of my closest colleagues 
and the director of the MRC's 
Clinical Research Centre, Dr C. 
C. Booth, I provided Dr Ted 
Steele with an environment in 
which he could complete his 
experiments in the friendly but 
critical atmosphere provided by 
immunologists who were trying 
to repeat his results themselves. 
In the outcome there was, in our 
judgement, nothing at all in 
Steele's idea. I believe that like 
W. Dougall's work and M. F. 
Guyer's and S. A. Smith's it will 
slowly be forgotten. 

But while it was still a live 
issue, it was amusing to see how 
ready people were to accept 
Steele's defence that it was 
through the machination of 
such a crusted establishment 
figure as Avrion Mitchison that 
Steele had been invited to repeat 
his work in a scientific environ- 
ment for the purpose of discred- 
iting it— a defence that 
compounds bad science together 
with bad scientific journalism. 

But these considerations, 
which are no fault of the present 
author's, should not be allowed 
to diminish pleasure in and 
admiration for the parts of her 
book under review that have to 
do with the history of ideas. □ 
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Asimov's, but you won't catch 
them sitting in windowless 
cabins. Constantly they gaze 

Out There, and Clarke's 
descriptions of the view are 
evocative as ever— Saganesque. 
one might say, except that 
Clarke was at it long before 
Sagan. 

2010 follows logically enough 
from 2001, book and film. A 
Russo-American expedition 
heads for Jupiter and the aban- 
doned spaceship Discovery, the 
murderous but deactivated hal 
computer (not hal's fault he 
turned nasty, he was driven mad 
by security regulations), and the 
lurking black monolith which 
sent astronaut Bowman through 
that lengthy light-show and 
metamorphosis into mystic Star 
Child. 

Onward: a race with a Chinese 
super-spacecraft, primitive life 
on Europa, salvage of the 
Discovery and Hal, Bowman's 
disembodied return, many a 
gaudy travelogue, destruc- 
tion/creation on a planetary 
scale, and home truths about the 
relative cosmic worth of 
ourselves and slimy things on 
Europa. Even though it finishes 
almost exactly where 2001 did. 
2010 contains good stuff. 

"It's the best thing I've done." 
he says of 2010. as he has of 
other books. No, but it's better 
than Foundation 's Edge. 

The problem of Clarke as 
visionary and mystic is his grow- 
ing temptation to explain. That 
enigmatic black monolith dwin- 
dles to an all-too-reasonable von 
Neumann machine, its godlike 
makers to folk only slightly 
upmarket from ourselves. 
Bowman as transfigured Star 
Child was awesome; Bow man as 
poltergeist isn't. Clarke explains 
his mysteries right into the 
ground, even while making his 
astronomical facts blossom. 
(Sometimes they blossom 
purple, but they do blossom.) 

Besides being a smoother 
narrator. Clarke scores over 
Asimov by stirring in more new 
elements, reworking fewer old 
ones. Extrapolated Voyager data 
easily outshine Asimov's out-of- 
place tachyons and token black 
hole. But Clarke's habit of injec- 
ting tension via arbitrary dead- 
lines (" You must leave within 15 
days") is even less satisfactory 
than Edge's endless build-up to 
promised Revelations. □ 



Robots with young masters 



AS A young child 
Seymour Papert 
was fascinated by 
pulleys. So when his 
teacher later elabo- 
rated terms such as 
"ratio", he under- 
stood immediately 
what they meant— 
not as mathematical 
abstractions but as elements of 
the real world. 

Today Papert is a professor of 
maths at MIT and those early 
experiences, extended during his 
work with Jean Piaget. have 




Bernard Dixon 




Turtle— teaching the parts other 
robots cannot teach 

convinced him that the way to 
true understanding is through 
exploratory interaction with 
tangible things. Talking Turtle 
(BBC2. 14 February) was 
Horizon's thoroughly stimu- 
lating presentation of Papert's 
work— in particular his inven- 
tion of logo, the first 
high-level computer language 
specifically designed for educa- 
tion, and of small robot turtles, 
programmed by LOGO which 
encourage the development of 
mathematical skills. 

"Papert asks why half the 
population arc maths phobics. 
afraid of numbers, and woolly 
headed about abstract con- 
cepts," the narrator announced. 
Any suspicion that this was the 
preface to yet another attempt to 
instil numeracy via some twist 
of new math, quickly disap- 
peared. For the guts of Papert's 
approach is to make geometry 
and other once-dusty disciplines 
concrete. Turtles, programmed 
by youngsters to move around 
the floor and describe shapes 
with pens on their under-bellies, 
are the means to that end. Here 
is a genuinely new route to 
learning. The kids were fasci- 
nated, absorbed, extended, 
entertained. 

For those of us who fret about 
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ways in which 
modern technology 
distances us from un- 
derstanding this 
programme was a 
revelation. Here is 
one way, in a genera- 
tion, to conquer flaws 
that have so impover- 
ished education. 
Professor Papert deserves high 
marks for missionary zeal. His 
ideas are being applied in 
settings as diverse as a rich 
Dallas school (one computer for 
every five pupils) and an institu- 
tion for the severely handi- 
capped (who use their turtles to 
thereby explore space in a way 
otherwise denied them). He has 
even taken his gear to Senegal. 
And here a note of caution. 
Does Papert really believe that, 
without radical political steps, 
robot turtles can bring rich 
rewards in dealing with tech- 
nologically advanced nations? 
Perhaps it was the clash of Third 
World beach and Dallas 
skyscraper which triggered my 
uncharitable scepticism about 
his extraordinary Utopianism. 

A robot of a different kind is 
on hand every Wednesday 
teatime on Channel 4. Konrad is 
the star of Start Here, a charm- 
ing and deceptively lightweight 
programme of "scientific adven- 
tures for children of all ages". 
An inordinately well-planned 
effort, it packs a considerable 
amount of information into its 
half hour. Last week's edition on 
"jumping molecules" (16 
February) majored on changes 
of state, and strung together 
numerous familiar experiments 
and many less common ones. 
Konrad showed his young help- 
ers how to make a simple ther- 
mometer: illustrate the Davy 
lamp principle with a kitchen 
sieve: and set a warm, upturned 
wine glass gliding across a 
smooth surface like a miniature 
hovercraft. But it was the 
sequence of images and ideas 
that was most entrancing. Heat 
made visible by a heat camera 
led to an explanation of its role 
in turning solids into liquids, 
and liquids into gases. Thence to 
ways of measuring heat, and a 
neat series of demonstrations of 
metal expansion, heat conduc- 
tion and convection, and their 
practical effects. 

The subject headings for 
Konrad's show would probably 
look little different from those of 
a corresponding school syllabus. 
But here they are given real life, 
with quiet style. And there is 
no gratuitous information to 
get in the way. Such painless 
instruction must be the product 
of much planning and work. □ 
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Turn your 41C/CV System into a hand held 
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Plotter module £56-00 
Extended function and memory modules 
for HP41C/CV now in stock. Adda 
approximately 4K Mem storage 



HP41C 
HP 41C/R 
Printer 82 143 A 
•Printer 82162A 
•HP 1L Module 
HP 41CV 
HP WAND 
HP 16C 



£120 00 
£120 75 
£220 95 
£286 95 
£78 00 
£169 50 
£76 00 
£93 00 



In slock HP10C 1 1C ISC Tel lor prices 



HP ECONOMY PACK 
•HP 41 C together with IL 8 Plotter modules 
plus 7470A Plotter £1.165-00 

HP BUDGET PACK 
HP41CV together with card reader and 
printer |8?143A) All complete as manu- 
facturers spec £500 00 



EPSOM HX/20 Brief case Computer Weighs 
less than 41b 16K expandable to 64K Full size 
ASC1 1 keyboard Runs on own power for 50 
hours Complete with serial and RS 
232/lnterface £400 00 

Add on fee. inc Barcode. Reader | Microcassette/ 
Acoustic Couplers for telephone link up etc. 



COMPUTER PRINTERS AVAILABLE 
FROM STOCK 

EPSON/OUME/OKI/NEC 
DIABLO/RICOH/ TEC /BROTHER 
PRICES AND LITERATURE ON REQUEST 



SHARP 

PC 1500 Pocket Comp £130 00 

CE 1S8RS232 and Cent l/f £130 00 

C£ 150 printer/cess l/f £116 00 

CE 151 4K Add on mem £43 00 

CE 152 Cassette £34 00 

CE 155 8K Add on mem £69 00 

MZ BOA 48K Computer £425 00 

Ml 8080AEU Exp Unt £86 00 

MZ 80FB Dual Floppy Disc Drives for MZ BOA 
complete wrth l/f card, cables. CP M operating 
system and Sharp Disc. BASIC Si Manual 

£650.00 

MZ 80FB Dual Floppy Disc Drives for MZ-80B 
complete with l/f card, cables. CP M operating 
system and Sharp Disc BASIC & Manual 

£650 00 

MZ 80P4 150 cps Maim Pimm. £700 00 
MZ HOPS 80 cps Matrix T/F Printer C 360 00 
MZ 80P6 80 cps T/F F Printer £400 00 

The SHARP MZ-80 P4. P5 and P6 PRINTERS 
come complete with interface card, printer cable 
and ROM 



SPECIAL OFFER 
TEXAS T159 together wtthPCIOOC (Com- 
plete as manufacturers specifications) 

£265 00 



TI59 £112 60 

Tl 55-11 £35 50 

PC10OC £163 60 

TlPipgivnrw CS2BO 
GOODS FULLY GUARANTEED 
PRICES EXCLUDING VAT AND P&P 

Company and Government orders accepted by 
phone. 

Barclaycard/ Access/Visa accepted by phone 

Tel: 01 -455 9823 



EXPORT ORDERS WELCOMED 
An Frmght/Atr Post Delivery 
Quotations on request 



MOUNTAINDENE 

22 Cowper Street 
London EC2 
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Cash for drugs 

The UK chemical industry is one 
of the most successful parts of the 
economy producing around 10 per 
cent of the net manufacturing 
output and placing Britain among 
the top four chemical exporting 
nations. Despite this marked 
success, or because of it, it is time 
that serious consideration is given 
to the industry, particularly the 
pharmaceutical and agricultural 
chemical sections. 



TAKE Z5 MILLION 
AT MEALTIMES 




It is difficult to evaluate the 
worth of. or motives behind, the 
production, marketing and 
distribution of chemicals used for 
medication, food preservation or 
pest control. The companies 
involved are obviously in business 
to make a profit. Unfortunately, as 
history has shown, some of the 
companies are guilty of 
misconduct in the pursuit of such 
profit. The level of undiscovered 
malpractice is a matter for 
conjecture although such evidence 
is continually coming to light, as 
illustrated in the manner in which 
leading drug/pesticide/herbicide 
companies callously exploit the 
Third World. 

The US government has recently 
produced legislation providing up 
to $25 million in tax benefits for 
companies which produce the so- 
called orphan drugs (compounds 
that are uneconomical to produce). 
The total number of people who 



will benefit from such drugs is 
unknown although the figure for 
those who would receive treatment 
from currently recognised orphan 
drugs is in the region of 200000. 
This evidence alone poses a serious 
question of ethics with regard to 
the pharmaceutical industry. 

The major British companies 
have all suffered considerable 
losses in the past few years with 
the cancellation of Proxicromil 
(Fisons). the halting of research on 
Tiotidine (ICl) and questions 
surrounding other drugs such as 
Ranitidine (Glaxo). The research 
and development costs of these 
drugs are said to be close to 
£ 1 0-£ 1 5 million. 

It would therefore seem an 
opportune moment for the 
government to impose stricter 
regulation and policing of the 
pharmaccutical/pesticidc/herbicide 
branches of the chemical industry', 
including a more severe form of 
export control in order to protect 
the Third World. It would also be 
an appropriate time to institute 
similar legislation to that of the US 
government in order to keep 
company profits stable, thereby 
maintaining research levels, and at 
the same time ensure that people 
may benefit from drugs that would 
otherwise not be available because 
they were not profitable to 
produce. 

Andrew J. Crump 
Tiring 

Fit to work 

May I. as someone who has 
recently come off the dole, 
comment on Donald Gould's 

article (Forum. 20 January, p 180). 

I agree that most of us need 
work— but I would point out that it 
is partly because when you're 
unemployed and dependent on the 
state for support, you don't have 
enough money to use your leisure 
time in the way you might want 
to. Furthermore, in order to 
organise yourself for leisure, you 
need to be reasonably sure, and to 
accept the fact, that you will be 
unemployed long enough to make 



organising something worthwhile. 
(An example is starting daytime 
adult education classes, or getting 
involved in voluntary work.) 

At present, if you do the latter, 
you also run the risk of making 
yourself unavailable for paid work 
and therefore ineligible for welfare 
benefits. Eventually politicians and 
the general public will have to 
accept that there will never be full 
employment again, and will have 
to provide a living for those 
unlikely ever to gel jobs. Until that 
happy day, the only way to achieve 
an enjoyable and comfortable life 
is to work for it. 
Rosemary Sharpies 
Manchester 



Donald Gould spoke for many of 
us. I imagine, when he 
characterised the horrors of the 
extended Christmas break as a 
microcosm of a workless society, a 
foretaste of a robotised world 
(Forum, 20 January, pi 80). 

It is surprising that so few people 
have suggested possible reforms. 
The first might be to move away 
from our present weekly cycle of 
five "working days" and two 
"leisure days." I put it in inverted 
commas, because many of us just 
do different kinds of non-waged 
work at the weekends, or work at 
providing leisure facilities. 

There arc a number of reasons 
for breaking the existing cycle, and 
replacing it with a system in which 
people would work for so many 
hours a month, not necessarily as 
many as at present. Offices, shops, 
factories, would be open all the 
time. 

The first reason is that our 
society is composed of a variety of 
religious groups, of whom only 20 
per cent are practicing Christians. 
The second is that many processes 
simply cannot be shut down for 
the weekends. Power stations, oil 
refineries, dairy farms, newspapers, 
hospitals, simply have to go on at 
the weekend, and often through 
nights as well as days. 

Shift workers would enjoy far 
more normal social lives if their 



leisure was not superimposed on a 
seven day cycle ol work and 
leisure, which they cannot share. 
Our capital resources, both leisure 
facilities and industrial plant, 
would be more rationally used if 
we abolished the weekend. An 
additional benefit would be that 
more people could find part-time 
work, and adjust their working 
hours to their family 
commitments, or to the demands 
of part-time study. 

If our society began to move 
towards more flexible cycles, in 
which different communities and 
groups would adopt different 
patterns, we would create more 
employment, as employers would 
have to cover a shifting pattern of 
working activity. 
Christopher Roper 
Belton, 

Leicestershire 



Good ideas 

Some years ago you published 
articles and follow-up 
correspondence on the problems of 
the individual inventor. 

I am in the process of organising 
a conference which touches on this 
problem, and is concerned with 
getting the different sections of the 
innovative and business 
communities to talk to each other 
and try to understand each other's 
point of view. 

I would like to ask your readers 
if they would write to me 
concerning their experiences in 
trying to get an idea developed to 
the production stage, all of which 
will be treated in the strictest 
confidence. I am interested in 
success stories as well as 
complaints about maltreatment, 
and would be glad to hear the 
point of view of anyone on the 
side of the investor. 

The information will be of great 
help in preparing my remarks to 
the conference which will take 
place in Oxford in April. 
Michael Harris 
hex. Snow House 
103 Southwark Street. 
London 
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Not alone 

I refer to Professor Frank Tipler's 
arguments ("Are we alone in our 
galaxy?" vol 96. p 33) against the 
possibility of existence of extra- 
terrestrial intelligent beings. (His 
comments are in quotation mark). 
First, "It is highly improbable that 
single-celled organisms (on another 
planet) could ever develop into 
complex intelligent beings." 
Nonetheless, here we are; if it can 
happen on one planet with 
humans, it could happen on others 
with non-human species. We are 
proof that the almost-impossible 
can occur. In addition, and despite 
the astronomical odds against it. 
there are already non-human 
species which are capable of learn- 
ing and problem solving; birds, 
dolphins and dogs to name a few. 
Citing mathematical probabilities 
clearly does not establish the non- 
existence of exterrestrial beings. 

Secondly, "If such a species 
(extraterrestrial) existed, there 
would be evidence of it on Earth 
or in the Solar System." Not really, 
perhaps such beings only recently 
(less than 500 years ago) developed 
radio communications or space 
vehicles, and the radio signals or 
vehicles have not had time to 
spread very far. 

Imagine, if you will, one Aztec 
priest arguing with another in the 
year 1452: "I have made calcu- 
lations that indicate it is nearly 
impossible for intelligent beings to 
exist in this hypothetical world you 
call Europe. At its distance from 
the equator there would be inade- 



quate Sunlight to grow the main 
source of human energy, corn, and 
insufficient warmth in the winter 
to sustain life. I have made calcu- 
lations that indicate that trans- 
oceanic travel is not only feasible 
but could be easily achieved by an 
intelligent species only slightly in 
advance of us. If such a species 
existed, there would therefore be 
evidence of its existence in 
Mexico." 

David H. Minsker 
Merck Institute for 
Therapentic Research 
Pennsylvania 

Minefield 

David Albury and Joseph Schwartz 
("Why the safety lamp increased 
accidents," 10 February', P 362) 
add little to an oft-told tale. Their 
heart is in the right place, but their 
use of statistics is cavalier. 

During their period, production 
trebled in the coalfield. In the 18 
years 1798-1815 inclusive, for each 
million tons sold there were 0-62 
explosions and approximately 1 1 
deaths; in 1817-1834 inclusive the 
cost was 0-68 explosions, a 10 per 
cent increase, but with the loss of 
only 8-7 lives; for 1839-1844, this 
had fallen further to 6-5 lives. 

But the three periods are not 
easily comparable; the new prod- 
uction came not from the old 
collieries described but from new 
and ever deeper ones to the south 
and east made accessible after 1815 
by steam-and-gravity operated 
railways. 

The safety lamp killed, like iron 



rail, flat ropes and cages, not by 
reducing safety, which it clearly 
didn't, but by making it possible to 
expose vastly increased numbers of 
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miners to that deadly mixture, 
geology and profit-hungry 
entrepreneurs. For its analysis 
Davy had far less competence than 
Stephenson. 
E. Clavering, 

Atherstone, Warwickshire 



From where I write, I can see the 
village of Wylam, the birthplace of 
George Stephenson ("Why the 
safety lamp increased accidents," 
10 February, p 362). That excellent 
article was marred by four 
misprints in a list of seven 
collieries, which should have read: 
Wallsend, Willington, Percy Main. 
Hebburn, Jarrow. Elswick and 
Benwell. 



In the old mining village of 
Clara Vale, on the other side of the 
River Tyne from Wylam. lives a 
retired pit overman and rescue- 
team worker. Mr J. C. Bell. He 
used Stephenson's double gauze 
safety lamp up until the 1940s, and 
quoted to me the number of 
permitted gau?e apertures. 

As a member of the Stella Coal 
Company rescue team, he used 
Stephenson's lamp as a methane 
detector. The flame was turned 
down very low. If it burned in a 
blue equilateral triangle, there was 
2; per cent methane in the air and 
"the men had to be gotten out". 

I have found, many limes, that 
the practical science of these old 
miners is astounding; for instance, 
they made predictions of the effect 
of barometric pressure on the level 
of water in the shaft of flooded 
mine workings, which confounded 
the scientists of the National Coal 
Board. What value do we place on 
practical scientists today? 
Lewis M. Romledge 
Northumberland 

Leaky waste 

The sediment at the bottom of the 
sea permits nuclear waste to leak 
out at the rate of 1 metre per 
1 0 000 years, not 1 0 years as 
appeared in last week's article 
(Technology, 17 February, p 442). 

We welcome letters. We may edit 
the longer ones. Write to: Letters 
to the Editor, New Scientist, 
Commonwealth House, 1-19 New 
Oxford St. Ix>ndon WC1A 1NG 
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AND EQUIPMENT 



M) / 



STEROSCOPIC 
MONOCULAR AND 
BINOCULAR 

COMPLETE PACKAGES 
AT AFFORDABLE PRICES. 
DETAILS ON APPLICATION. 

Hampshire micro 

87 NEW MARKET SQUARE. 
BASINGSTOKE, HANTS. 
RG21 1HW 
TEL: (0256) 62871 




UVITEC0N0MY 



with 
UVITEC 
Ultra-Violet 
Lamp 



HIGH PERFORMANCE — 
LOW COST— PORTABILITY 

Whenever there is a need to itudy 
Fluorescence or phosphorescence (in bio- 
chemistry, security marking, mineralogy, 

Chiiately, ere.) there is a suitable handheld 
VITEC available. 

Long wave 067 nm) or Short Wave 
(254nm) Mains or Battery. 
415 75 to it) 00 inc VAT. 
ALL MODELS HAVE VIEWERS AVAILABLE 
FOR USE IN DAYLIGHT CONDITIONS. 
Details from j 

FUmUy Eng. Co. Ltd., It* High St., 
Cottenham. Cambs. CB4 4TX. 
Tel: 0954-50471. 




FUU 

SUPPORT 
AND 
AFTER 
SALES 

SERVICE 



2 MONTHS WARRANTY 
■ EXTEfelVE SOnWARE 

• 1 WCISKS Wffl'A 

• 7WPVWIWWIKI 

• PRINTERS P10TTERS 



Well.on How. Brownfteld. 
Welwyn Garden City Herts 
TelWGC 1070731 31436 
Teles 298641 
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BIOFEEDBACK 
INSTRUMENTS 

■re simple monitors of physiological 
states giving signals which can be used in: 

Laboratory demonstrations 

Self-exploration and control 

Deep relaxation 

Sports training 
and a wide range of therapeutic uses. 
The RELAXOMETER indicates general 
arousal, the ALPHA SENSOR trains con- 
trol of brain electrical activity, the M YO- 
PHONE shows exact levels of muscle 
tension and the ELECTRIC THERMO- 
METER is used in training control of local 
blood flow and in treating migraine. 

Details from: 

ALEPH ONE Ltd, Old Courthouse. 
High Street, Bottisham, CAMBRIDGE 
CBS9BA. UK.(0Ul)BII67ff. 



RUBBER 

f" TK electrically tested safety 
matting, 

iron slip matting, 

plastic & rubber garden hose 

& fittings. 

Wellington Boots. 

Rubber gloves. 

W. Mannering & Co. Ltd, 
180, Bermondsey Street, 
London SE1 3TN. 01-407 2963 
4 lines. 



TITAN TRANSFORMERS (NS) 
Duncombo Street 
Grimsby 

South Humb.rsid. 
DN32 7EG 

BATTERY ELIMINATORS FOR 
ELECTRONIC GAMES, RADIOS ate 

ir No more batteries! 



1 



4r Unlimited usage 
time! 



★ Fits most sockets. 



Our unitt are switchable from 6 volts to 
7 5 volts to 9 volts. 

The TTC 101 at 250 milliamps is stabilised 
and incorporates a thermal overload device. 
Price £5-70 inc VAT and postage. 
The TTC 100 at 300 milliamps is un- 
regulated. 

Price £5-00 inc VAT and postage. 
Mail order only, cheques or P.O's. 



INEXPENSIVE 
DIGITAL MINI-SCALE 




#> Digital Liquid Crj 
■ 2 kg or 70 oz cap. 
# I gm or 0 I oz in 



Crystal Display 
capacity (switchable) 
increments 

# Accuracy better than 0- 15% 

# Battery or Mains operation 
e) Zero adiust 

# Rugged and Portable 

ONLY £69 50 + catrr. + VAT 
(atk for butlttin) 

Schuco Scientific Ltd. 
Lyndhurst Avenue, 
Wood house Road, 
London Nil ONE 
Tel 01 MB 1*42 



INTERESTED IN 
LEARNING AND 
TEACHING IN 3-D 

A recent British innovation 
will enable you to draw, 
present and calculate data 
in three dimensions. 

Details: 

3-D Learning Systems Ltd 
15 Queen's Square 
Bath BA1 2HN 
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SINGER 
MICROMANIPULATORS ARE 
FAMOUS BECAUSE 

Singer Micromanipulators enable 
anyone to make exact movements 
without tremor or lost motion, In 
three dimensions, using a single 
control handle under low or high 
power magnification. 

A varied range available. All 
simple to operate. 

SINGER INSTRUMENT 
CO LTD 

Treborough Lodge, Roadwater, 
Watchet, Somerset, England 
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HOLOGRAMS 

1. HOLOGRAM PENDANTS: These 38mm dta 

glass disc* with full 3D tmagtta continual lo b« th* 

most popular holographic gifts Supplied wiih gill 
bejel and chain please choose from the following 
designs A. EYE. B. ROSE. C WATCH; D. 
PYRAMID. £ PHAROAH. F BUDDAH; G 
EINSTEIN. H DIAMOND HAND at CM 95 each 

2. EMBOSSED HOLOGRAMS: These 6' square 
holograms are now supplied with a cardboard 
matt frame and full instructions Three designs by 
Calfforman holographer. John Kaufman A SKULL 
AND ROCKS; B HEART AND SHELL. C WIRE 
HANDS at £6 SO each. 

3. WHITE LIGHT HOLOGRAMS ON SILVER 
HALIDE FILM: We have two British made 
holograms available: A SPACE SHUTTLE. 6cm 
square hologram supplied in slide mourn at 
£5 95 B. MITZI B" x 5' hologram of a beautiful 
woman! Good depth Mighty recommended At 
£19 50. Full instructions supplied with both 
hologtrsms 

4. HOLOSUNRISE Embossed holography 
techniques used to produce a diffractive sticker 
that breaks light up into spectacuat hues Only 
£2 95 

5. DIMENSION DISC. Diffractive toy that when 
spun produces brilliant colours that appear to float 
in space, only £2 25 

6. HOLOGRAPHY HANDBOOK making 
holograms the easy way £ 14 95 

Library Journal says: 

"This comprehensive book is a guide for non 
technical people who wish to create their own 
holograms 

Explicit information 15 given on equipment 
required and where to get it. how to construct 
optical tables, and how to make and display 
various types of holograms 

For those interested in theory the authors 
provide a section with a commensense approach 
Another section relating holograph 10 the human 
brain and to cosmology will intngue many who 
have an interest beyond the mechanics of 
holograms. Recommended." 

THIS IS THE FIRST BOOK TO HAVE A WHITE 
LIGHT VIEWABLE HOLOGRAM IN EVERY 
COPY. 

ALL PRICES INCLUDE POST ANO PACKING and 
all goods are supplied on a full money back 
guarantee 

Charge to your Berclaycard/Visa or Access Credit 
Card by Phone (24 hrs) Holographic Devel- 
opments 01-403 2773 
or by marl to: 

HOLOGRAPHIC DEVELOPMENTS LTD. c/o 
Box Number 999. New Scienmtist. Common- 
wealth House. 1-19 New Oxford Street. 
London WC1 1NG. 



A New Modular Approach 

Computer interfaced linear and angular measurement systems 



*> 1 micron precision, linear 

# 1 second of arc. sngulai 
•> Non-contact reading head 

# Tracking speeds up to 1 metre per second 

# RS232 ' BCD/IEEE interfacing as required 

# On the fly measurements from touch 
probes and other optical sensors 

# Comparability with most other incre- 
mental encoder types 

# Special systems for sub- micron measure- 
ments and faster tracking speeds 

# System software supplied 

Typical applications: 
Multiaxis coordinate measurement, 
projectors, rotary tables, height gauges, 
machine tools, gear checking, microscopes, 
special fixtures and assemblies 



P.O. BOX 404. KINGS LANGLEY, 
HERTFORDSHIRE WD48ND 
Telephone: 01-743 0466 
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Choose any combination of our standard 
modules for a custom designed mulii channel 
rack system with integral power supply 
connectors, ribbon cable, etc 

Available models include 

16-. 8- 4-channet analog multiplexers 
f 6-. 1 4-. 1 2-M A 0 converters ' 
13-bjt integrating A D converter 
12-btt 4 channel D A converter 
66CD digits opto* solated inputs with full 
handshake 



8 channel programmable gam amplifier 
8 channel relay ( 3A at 240V ac ) control 
unit 

Bi directional RS232C V24 current loop 
with handshake 

Programmable multi purpose function 
generator 

Programmable stepper motor controller 
power supply 

12 months warranty plus lull hardware and 
software support 




Make your micro work for you with our high 
performance low cost interlace system 
Compatible with . . . 

CBM 500 700 Superbram 
Sinus 1 Sharp MZ 80 A BOB 

HPB5(IEEE488)86 87 TRS-80 
BBC Moo S-100 Computers 

Apple II III RS232 V24 

or 20mA current loop 



DIGITAL DESIGN 
and DEVELOPMENT 
18 19 Warren Street 
London W1P5DB 
Tel: 01 387 7388 
Telex:8953742 
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NEW SPRING 1983 
EDMUND SCIENTIFIC 
CATALOGUE 
NOW AVAILABLE 



FROM RHEINBERGS SCIENCES LTD.. 

72 colour pages of science related products 

including: — 
Solar Energy Laboratory Equipment 

Holograms Astronomy 
Optics Fibre Optics 

Photography Lasers 
Motors Microscopes & Magnifiers 

Magnets Educational Kits 

New sections to U K include — 
Health Weather 
Bio-Feedback Binoculars 

Write to 

RHEINBERGS SCIENCES LIMITED, 

Dept NSC 10 

Sovereign Way. Tonbridge, Kent TN9 1RN 
Or phone (0732) 357779 24 Hours 
Or visit our showroom in Tonbridge 



EXECUTIVE QUALITY TOY 

GYROSCOPE 




PRECISION MADE 
WITH FLYWHEEL 
RUNNING ON 
BALL BEARINGS. 
FASCINATING ft. 
FUN FOR ADULTS 
ft CHILDREN 

SUPPLIED 
WITH PULL CORD 
ft INSTRUCTIONS 



PRICE 18 95 ^pch including post ft pick- 
ing. Access. Barclaycard. Mail or phone or 
send cheque'P.O. Despatch within 74 hours 

Jfynaze Jjmited 

P.O. BOX 34), OLD MARSH LANE, 
MAIDENHEAD, BERKS SL6 0EJ. 
T.I: Haldanhaad (0618) 74M4 



WORLD'S SMALLEST 
COMPUTER SYSTEM? 




Sharp PC- 1251 

Pocket Computer £79 95 

CM 28 

Printer/Micro Cassette £99 95 

PC-1251. A shin pocket computer wrth 
massive memory — 4-2K RAM and 24K 
ROM for extended BASIC, including DIM. 
STRING and INKEY$. Up to 18 program 
areas. Full range of math and science 
functions built in. 

CE-125 A5 book size with integral 24 
character thermal printer and 
mtcro-cassette recorder for error-free 
loading. Powered by rechargeable NiCad 
battenes. or mains adaptor (supplied) In- 
put for standard cassette recorder. Will 
run existing PC-121 1 software. 

Prices are inclusive of VAT and P & P 

Send cheques. PO. or Company Order, or 
phone your ACCESS or VISA card No. 
to: — 

MICROMAILD.pt ns 

31 Burleigh Street, Cambridge 

CB1 IDG 
Telephone: 0223 31 2453 



READER 

INQUIRY 

SERVICE 



IF YOU WOULD LIKE MORE IN- 
FORMATION ON THE PRODUCTS AND 
SERVICES ADVERTISED IN THIS ISSUE 
THEN TICK THE APPROPRIATE BOX. CUT 
THE COUPON and MAIL IT TO: DEPT. CP2 
NEW SCIENTIST. COMMONWEALTH 
HOUSE. I-I9 NEW OXFORD ST. 
LONDON WCI. 
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CLASSIFIED ADVERTISEMENTS 



Line Rate £3-60 per line 

CM Rate £18 00 per sinle column cm 

A charge of £ 1 is made for the use of a Box 
Number 

All Box No. replies should be sent to 
New Scientist 



CAMBERWELL HEALTH 
AUTHORITY 

King's College Hospital 
SENIOR/CHIEF MLSO/ 
TECHNICIAN— LIVER UNIT 
Required for challenging post assis- 
ting In the management of patients 
with liver failure. Work involves 
use of Haemodialysis and 
Haemoperfusion techniques, 
together with various physiological 
monitoring procedures in an 
intensive care environment. Experi- 
ence in this area is essential. The 
person appointed will be part of a 
multi-disciplinary team in an inter- 
nationally recognised unit involved 
with the development of new tech- 
niques in patient care. Grading will 
be dependant upon qualifications 
and experience. Informal enquiries 
to Dr MacFarlane. Tel 01-274 6222, 
ext 2747. 

Salary within the range of: 
£7884-£10947 pa inc. 
For application forms and job 
description contact Sector Adminis- 
tration, King's College Hospital, 
Denmark Hill, London SE5 9RS. Tel 
01-274 6222, ext 2408, quoting Ref 
SA/456. 

Closing date: 11 March. 1983. 



UNIVERSITY OF 
EDINBURGH 

TECHNICIAN 

required for the DEPARTMENT OF 
MOLECULAR BIOLOGY, Mayfield Road. 
The post is funded by an SERC project 
grant, for investigating gene regulation in 
development by gene cloning techniques 
Applicants should have HNC or equivalent 
in molecular biology, microbiology, or bio- 
chemistry, and preferably experience with 
nucleic acid chemistry, phage and plasmid 
isolation or microbiology. The ap- 
pointment will be for eighteen months 
from 1 April. 1 983 with possibility of re- 
newal. Salary on scale C6009-C7016 
with placement according to experience. 
Ref: NT 039. 

Application forms, and further particulars, 
quoting reference number may be 
obtained from the Personnel Office. 
University of Edinburgh, 63 South Bridge, 
Edinburgh EH1 1LS Tel 031-556 2930. 



CHESTER HEALTH AUTHORITY 

Regional Younit People's Centre 
NURSING ASSISTANTS 
To join a team of Nurse Therapists 
working with 12-18 year olds in a 
Therapeutic Community. 
These posts provide an opportunity 
to learn skills in group psycho- 
therapy, art, drama and family 
therapy and are suitable for gradu- 
ates wishing to gain experience 
before pursuing a career in a related 
profession. 

The centre is purpose built with 
comprehensive facilities. 
For further information and appli- 
cation forms please contact Mr M. 
Broughton, Regional Young 
People's Centre. Liverpool Road, 
Chester CH2 1BJ. Tel 0244 379333. 
ext 341. 



Please send your advertisement to 
Classified Advertisement Department 

NEW SCIENTIST 
Commonwealth House 

1-19 New Oxford Street. London WC1A INC. 
Telephone: 01-404 0700 
Telex: 915748 NAGDIV G 



Classified Advertisement Manager 
Eric Nithsdale 
Advertisement production 
Tim Hartney 

The deadline for classified advertisements 
is noon on Mondav 



Appointments and situations vacant 



Graduate Chemist 



Salary £8000 + 



With Catalysis Experience 



Our client is a major technological innovator in 
their industry with a successful record and 
international reputation for research and 
development. 

They are seeking to recruit a young graduate 
inorganic or physical chemist, interested in 
undertaking an important study of catalytic 
activity. 

Ideally you will have spent some time in 
industry and have gained experience of 
characterising oxides, active clays or related 
materials as heterogeneous catalysts. 
Consideration will also be given to candidates 
who may not have direct industrial experience 
but who have covered similar ground at 
university. 

While the project is of considerable 



commercial implementation. 



South Bucks 

On demonstration of ability, the successful 
applicant can expect increasing responsibility 
and growth within the job. 

Career prospects within the Group are good 
and the remuneration package will not be less 
than £8,000 per annum, but may be more 
depending on qualifications and experience. 
Other benefits include a non-contributory 
pension, 5 weeks' holiday and flexible 
working hours. 

Please write with full personal and career 
details quoting ref: MG/962/NS to Maureen 
Gillings, Moxon Dolphin & Kerby Ltd., 178-202 
Great Portland Street, London WIN 5TB. 
Replies will be forwarded direct to our client. 
If there are any companies to whom 



scientific challenge they are looking /VII JXI 1|\ you do not wish your application sent, 
for someone who is capable of Li^^tmrtm t please state in a covering letter, 

following the project through to 'Q3(_)LlTl I N AUappucauons to '** 



i March 1983. 



& KERBY 



LTD 



CAMBRIDGE HEALTH AUTHORITY 
Addenbrooke's Hospital, Hills Road, Cambridge 

Physiological 
Measurement Technician 

Applications are invited for the above post in the Clinical Measurement 
Section of this Teaching Hospital. 

The post offers an interesting range of clinical monitoring in the 
following areas: 

General Surgery including liver transplants 

Neurosurgery 

Diagnostic radiography 

Intensive Care 

Out-patient Cystometry 

The successful applicant will have wide experience in monitoring tech- 
nology with preferably an 'O' TEC or ONC in Physiological 
Measurement or equivalent qualification. 

£4984 per annum- £65 05 per annum (£5 1 71 -£6798 per 
annum from I April, 1983). 

Further information or an informal visit may be arranged by telephoning 
Mr O. M. Miceli on (0223) 245151 , Ext. 7249 (or bleep). 

orm and job description from the District 
Department, Addenbrooke's Hospital, Hilb Road, 
I CB2 2QQ. Tel: (0223) 245151, Ext 7350. 



UNIVERSITY COLLEGE OF 
NORTH WALES, BANGOR 
RESEARCH OFFICER- 
BIOTECHNOLOGY 
Applications are invited tor the 
above post in an inter-departmental 
research programme between the 
staff in Biochemistry and Electrical 
Materials Science. This is an 
exciting interdisciplinary research 
project for motivated individuals 
and sponsored by the Biotechnology 
Directorate of the SERC. 
Post-doctoral applicants should 
have a background in biological or a 
related physical science. The study 
will involve the isolation and incor- 
poration of proteins in Langmuir 
mono- and multilayer films, and the 
evaluation of their physical electro- 
catalytic properties. 
The appointment will be for two 
years, in the first instance, 
commencing as soon as possible and 
will be within the salary range: 
£6375-£7225 pa. 

Applications (two copies), giving 
details of qualifications and 
research experience, together with 
the names and addresses of three 
referees, should be sent to the 
Personnel Officer, University Col- 
lege of North Wales, Bangor, 
Gwynedd LL57 2DG, from whom 
further particulars may be obtained. 
Informal enquiries may be made to 
Professor D. W. Ribbons (Biochem- 
istry) or Professor T. J. Lewis (Elec- 
tronic Engineering) at Bangor. Tel 
(0248) 51151. ext 411 or 721. 
Closing date for applications: 31 
March, 1983. 
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Career opportunities in a vital 
Industry- at the Midlands 
Research Station, Solihull 

The work of the Midlands Research Station is concerned with extending and improving the use 
of gas in industry, and with the development of new processes for gas manufacture. New projects 
and expanding activities have created opportunities for specialists in the following fields. 



and 



up to £11,511 

To supervise an Information Department with a staff of five, with responsibility for improving 
the service provided for R and D staff. Consequently, the ability to communicate effectively 
with scientists, engineers and technologists is important, as also is an imaginative understanding 
of modern information technology. 

Applicants should have a science degree and a qualification in Information Science. Seven 
years' experience of information work, including at least two in a supervisory capacity, are 
required and research and development experience would be an advantage. There is scope 
for a candidate with an interest in the presentation of information as well as its acquisition to 
become involved in publicising the Station's work. 

The appointment will be made at a point within a salary range from £9.952 - £11,511, 
depending upon qualifications and experience. Ref: MRS/404/ NS. 

Mathematician/Engineer - 

for Gasification Research up to £1 0,553 

This position within the Engineering Science Division is for a practically minded mathematician 
or numerate engineer within a team engaged in the mathematical and physical modelling of 
the British Gas/ Lurgi slagging gasif ier and other possible gasification processes to meet future 
UK requirements for Substitute Natural Gas [SNG].The work involves investigation of solid, 
gaseous and liquid flows in reactors by means of computer simulation, experiments in scale 
models, and measurements on test rigs and gasification plant.The work will involve occasional 
participation in field trials at the Westfield Development Centre of British Gas in Fife. 

Applicants should possess a First or Second Class Honours Degree in Mathematics, Chemical/ 
Mechanical Engineering or a related subject. Relevant postgraduate experience would be 
advantageous but is not essential. 

Commencing salary, depending on experience and qualifications will be between £5,816 
£10,553. Benefits are those associated with a large progressive organisation. 
Ref: MRS/402/ NS. 

Please write for an application form, quoting the relevant reference number, to: 
Senior Personnel Officer [MRS], British Gas, Midlands Research Station, 
Wharf Lane, Solihull, West Midlands B91 2JW. 

Posts are open to both men and women. 




BRITISH GAS^ 



MEDICAL REP 
JOB CENTRE 

Selling prescription medicines is a 
professional career where your sci- 
ence qualification is respected and 
financial rewards are considerable. 

Vacancies exist throughout the UK. 

for details: 

ROY EYRES 
01-549 6633 



THE ROYAL SOCIETY OF CHEMISTRY 
EDITORIAL STAFF 

A chemistry graduate is required for editorial work on the Society's 
publications. A good degree is essential and a proven ability to write in 
clear, concise English would be an asset. 

Further details and an application form from: 

Mrs S. Sheldon, Assistant Personnel Officer, The Roval Society of 
Chemistry, 30 Russell Square, London WCIB 5DT. 
Tel: 01-631 1355. 



WIRBAL HEALTH AUTHORITY 

Mersey Regional Centre for 
Radiotherapy and Oncology 
Applications are invited for the new 
post of 

SENIOR PHYSICIST 
to work on the provision and 
dosimetry of radiation beams from 
the new 60MeV cycotron. 
The person appointed will join the 
Physics Department of the Mersey 
Regional Centre for Radiot heraphy 
and Oncology, Clatterbridge Hospi- 
tal, and will work in association 
with an MRC cycotron team. Duties 
will also include some research work 
and aspects of general work within 
the Radiotherapy Centre, which has 
a range of equipment, including 
three linear accelerators, one cobalt 
unit, simulation and computer 
planning facilities. 
The contract will be for an initial 
period of three years. 
Candidates must hold an appropri- 
ate science degree plus at least two 
years relevant experience. In addi- 
tion, they should have a good back- 
ground in medical physics, and sub- 
stantial experience in radiotherapy 
dosimetry. 

Salary commences at £9010 per 
annum. 

Further information is available 
from Dr J. E. Shaw, Principal Phys- 
icist, who will be willing to arrange 
an informal visit for prospective 
candidates. 

Application forms and job descrip- 
tion are available from: Hospital 
Personnel Officer, Clatterbridge 
Hospital, Bedington, Wirral, Mer- 
seyside. L63 4JY Tel 051-334-4000. 
Ext 424. 

Closing date for receipt of completed 
application forms: 10. 3. 83. 



LEWI SHAM HOSPITAL 
LABORATORY 

Histopathology — 
2 year Research Post 

State Registered 
MLS0 

with previous experience in 
Immunohistochemi8try is required 
from April to assist with an 
immunohistochemical study of liver 
disease. A suitable experienced grad- 
uate could be appointed at Junior 
MLSO grade until State Registered. 
Standard Whitley salary and condi- 
tions, Inner London Weighting 
allowance applies. 

For project details please contact 
Consultant Histopathologist— Dr C. 
Barbatis. For application form and 
general details apply to Principal 
MLSO Group Laboratory, Lewis- 
ham Hospital, London SE13 6LH. 



UNIVERSITY OF DUNDEE 

Department of Biological Sciences 
There is a vacancy for a 
POST-DOCTORAL RESEARCH 
ASSISTANT 

to work on a NERC sponsored 
project under the supervision of 
Professor J. A. Raven investigating 
the physical and chemical con- 
straints on inorganic carbon assimi- 
lation by aquatic macrophytes. The 
post is available for three years and 
the successful candidate could 
begin as soon as possible. 
Salary according to age and experi- 
ence on the Research and Anal- 
ogous Staff Range IA scale £6375 to 
£11105. Further particulars are 
available from the Personnel Offi- 
cer, The University, Dundee DDI 
4HN (Tel Dundee 23181, ext 383) to 
whom applications (two copies) 
should be sent by 31 March, 1983. 
Please quote Ref EST/22/83H. 
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Information Science 

and Clinical Research 

Pharmaceutical Industry 

Sterling-Winthrop is a major manufacturer of high quality research- based pharmaceuticals and top-selling 
health care products. Within our Research and Development Division, we now have vacancies in the 

following two specialist areas: 

Information Science Clinical Research 



There are several vacancies and responsibilities will 
include the setting-up and maintaining of 
pre-registration clinical trials in a wide range of 
therapeutic areas. These are undertaken by hospitals 
throughout die country, therefore, extensive U. K. travel 
is involved for which a car will be provided. 

The role involves close contact with the medical 
profession, often at senior consultant level, as well as 
other professional personnel both within and outside the 
Company. 

Essential requirements are a good degree in a life 
science subject coupled with a flexible approach and an 
ability to gain respect and inspire confidence. A mature 
oudook and analytical skills are also important 
requirements, together with a current driving licence. 

These appointments are open to both men and women and offer highly competitive salaries together with an attractive 
range of benefits including assistance with relocation, where appropriate. The positions are currendy based in Surbiton 

but the Company is moving to new offices in Guildford next year. 
Write immediately for an application form to Mr. J . Pardy, Personnel Services Controller, Sterling-Winthrop Research 
& Development, Sterling-Winthrop House, St. Mark's Hill, Surbiton, Surrey, Klb 4PH. 



This appointment will involve responsibility for 
maintaining the Research archives and providing an 
efficient technical information service on research 
projects and other areas of interest to R. & D. personnel 
and other divisions within the Sterling-Winthrop Group. 
This will include carrying out literature searches, 
collating and recording information and preparing 
bulletins for distribution. The facilities include an 
in- house microcomputer-based retrieval system and 
access to commercial databanks. 

The position calls for a self-motivated, first degree 
graduate in one of the biological sciences and good 
inter-personal and communication skills. An MSc. in 
Information Science would be a distinct advantage. 



•Sterling-Winthrc yp* 



Research & Devetopment 



1 



POLYTECHNIC OF 
THE SOUTH BANK 

Wandsworth Road. I ondon SW8 

FACULTY OF THE 
BUILT ENVIRONMENT 

ELECTRONICS 

TECHNICIAN 

GRADE 7 
(rc-advertiscmcnt ) 

Salary up to £ 10 099 pa inclusive of 
London Allowance (under review) 

Applications are invited for the post of 
Faculty Electronics Technician to be 
responsible for the repair, modification and 
construction of electronic equipment in the 
laboratories of the Faculty. 

Applicants wishing to view the laboratories 
should telephone: 01-928 8989. ext 
7137/71 76/7 1 79 for appointment. 

Candidates should he qualified at HNC. 
HTC or Advanced C A O level and have in 
the region often to twelve years experience. 

Application forms arc available from the 
Staffing Office, telephone 01-928 8989. ext 
2355. 



UMIST 

RESEARCH IN CORROSION 

Applications are invited from candidates possessing, or expecting, a 
science or engineering degree or equivalent qualifications, to undertake 
research in corrosion and protection, leading to MSc or PhD. Financial 
assistance may be available for suitably qualified candidates, but such 
awards are limited, and early application is strongly recommended. The 
Corrosion and Protection Centre has research groups active in most areas 
of corrosion and protection. 

Applications and enquiries, quoting reference CPC/C4/AJ, should be 

addressed to Dr G. E. Thompson. Corrosion and Protection Centre, 
UMIST, PO Box 88, Manchester M60 1QD. 

UMIST & UNIVERSITY OF MANCHESTER 
MSc IN POLLUTION AND ENVIRONMENTAL CONTROL 

A one-year muttidisciplinary course covering biological, technological, 
legal and economic aspects of pollution. Good degree (or equivalent) in 
science or technology required. The course caters for both first graduates 
and mature students with experience, and offers a blend of theoretical and 
practical work. The SERC has accepted the course as suitable for the 
tenure of its advanced course studentships; it has also been found suitable 
by the Department of Employment for support under their TOPS retraining 
scheme. Opportunities also exist for research leading to PhD in the fields 
of Freshwater and Marine Pollution, Waste Water Treatment, and Atmos- 
pheric Dispersion. 

Requests for further details, quoting reference UPG/C3AJ, should be 
addressed to Dr R. F. Griffiths, Pollution Research Unit, UMIST, PO Box 88, 
Manchester M60 1 QD. 



Science 
Graduates 

Become a 
Medical Rep 

Man ind woman aged 21-30 
with a Lifa Scianca n»ir«t. 
drive, personality and iha ability 
to communicate with the 
madical profession ara naadad 
by major multi-national 
pharmaceutical companies 
throughout the country. 
Salaries are up to £6500, plus 
car and benefits. 
Write or telephone (out of 
hours answering service) for a 
Personal History Form. 

0256 55955 

Sutcliffe 
Selection 

Hope House, 46-48 Essex Road 
Basingstoke, Hants. BG2I 
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Where will you be 
tomorrow? 




A few months ago 60 people were 
taking leave of this country for two years. 
Now they can be found working as science 
and maths teachers in developing 
countries throughout the world. 

Most are trained, experienced teachers. 
Some are recent graduates. All are helping 
a developing country to realise self-reliance 
through education; to gain access to vital 
medical, technical and commercial skills. 

Will you be joining them this Autumn? 

It's teaching at its most fundamental, 
often with a challenging lack of facilities. 

PRIMARY TEACHERS specialising in 
maths and science, work as college based 
primary teacher trainers or in secondary 
schools. 

SECONDARY TEACHERS and science 
graduates teach general science, physics 
and chemistry, often with mathematics, in 
secondary schools. 



The country's need is for students able 
to move directly into industry and 
medicine, into teacher training or into 
higher level courses at home and abroad. 

All must be aged between 20 and 65, 
have no dependants and be willing to 
spend two years overseas on a local salary 
only. 

For details of posts starting this Autumn 
contact: 

Enquiries Unit, Voluntary Service 
Overseas, 9 Belgrave Square, London 
SW1 X 8PW. (Please quote ref. NSA2/83. 
Sae appreciated.) 




i 

Ayr 



so 



Education for 
development 



IChantyHo T3I922Z) 



INTERMEDIATE 
TECHNOLOGY 
DEVELOPMENT GROUP 

BIOMASS TECHNOLOGY 
FOR RURAL 
COMMUNITIES 

ITDG is staking a Manager for its krtemationafry 
recognised Stove Programme, funded by the 
Overseas Development Administration The goal 
of the Programme is to develop and disseminate 
improved, fuel-effictent cooking stoves, collabo- 
rative research is presently being undertaken 
with institutions in Nepal, Sri Lanka. Indonesia 
and Kenya. 

The Programme is also dosefy hnked to 
ITDG' 8 other biomass and forestry initiatives 
The applicant should' 

• be qualified in a natural science /engineering 
discipline 

with social science experience, or 
possess a social science qualification 
with substantial Technology based 
experience 

• have relevant Third World experience, 
particularly in rural development 

• have sound protect management 
experience 

• be an effective written/ verbal com- 
municator. 

Location: Programme is currently based at Sin- 
field, near Reading, considerable overseas travel 
required 

Salary: c f 10.000 negotiable. 
Closing date for appitcatton 31 March 1983 
Funhmr details from: ITDG (Biomass Re- 
cruitment. 9 King Street. London WC2E BHN 
Tel: 01-83S-9434 



L. E. R. Si 

Laboratoires d'Etudes et de Recherches 

SYNTHELABO 

is looking for a : 



LIBRARIAN 



University graduate/Librarianship and Information Science to supervise 
the operations of a small biomedical library (700 periodicals, 
1 000 monographs per year) in pharmaceutical research Laboratories 
located near Paris. 

• Knowledge of French. 

• Familiarity with the scientific literature and with on-line cataloguing 
and serials management systems. 

e Ability to supervise a small staff. 

Interviews will take place in London. 

Send CV. and references to LERS. - Direction Administrative et 
Technique, 58-60 rue de la Glaciere 75013 Paris. France. 



University of Strathclyde 
Research Assistant 

Pure and 
Applied Chemistry 

Applications are invited for a two year post 
of Research Assistant to undertake SERC 
funded work into the Synthesis and Charac- 
terisation or Novel Electron Beam Resits. 
The project will involve the synthesis of a 
range of novel copolymers of controlled 
structure and molecular weight distribution. 
Candidates should have a background in 
synthetic organic or synthetic polymer 
chemistry; experience in handling materials 
under vacuum or dry nitrogen would be 
advantageous. 

Appointment will be on research range 1A. 
with starting salary in the range 
£6375-£7225 pa depending on age and 
qualifications. USS benefit. 

Applications, including curriculum vitae 
and the names of three referees (and quoting 
reference R6/83) should be sent to Dr D. C. 
Sherrington, Department of Pure & Applied 
Chemistry. University of Strathclyde, James 
Weir Building, Montrose Street, Glasgow 
Gl, to arrive no later than 14 March, 1983. 



ROTHAMSTED EXPERIMENTAL 
STATION 

Harpenden, Herts AL5 2JQ 
PLANT CELL BIOLOGIST 
A person with some experience of 
cell culture work Is required to 
study the transfer of genltic Infor- 
mation in crop plants by somatic 
fusion of protoplasts. The appointee 
will join a team within the ARC 
Genetic Manipulation Programme 
in the Biochemistry Department at 
Rothamsted studying the cell 
biology and culture of protoplasts of 
crop plants. The post is funded by 
the EC for a period not beyond 31 
March, 1986. 

Qualifications: 1st or upper 2nd 
class honours degree in Botany, 
Biochemistry or related subjects 
with at least 2 years post qualifying 
experience for HSO. PhD preferred. 

Appointment in grade of Scientific 
Officer or Higher Scientific Officer 
(£5422-£7233). Non-contributory 
superannuation. 

Apply in writing to the Secretary, 
giving names and addresses of two 
referees and quoting Ref. S10, as 
soon as possible but not later than 
11 March, 1983. Further details on 
request. 



MEDICAL RESEARCH COUNCIL 
CUNICAL AND POPULATIONS 
CYTOGENETICS UNIT 

SCIENTIST GRADE II 
REF. MS/1/83 

Applications ere invited for a SHORT-TERM 
NON-CLINICAL scientific post in this MRC 
Unit, tenable for three years. Candidates of 
immediately postdoctoral or equivalent 
status will be preferred. 

The appointee will participate in a joint pro- 
gramme of the molecular genetics and 
experimental studies sections of the above 
unit (Dr N. Hasne, Dr C. M Steel), studying 
changes at the DNA level in relation to 
expression of the malignant phenotype. 
There is particular emphasis on the use of 
cloned human DMA probes to identify DNA 
sequences at sites of chromosome breakage 
and recombination in lymphoid cell lines, 
leukaemias and lymphoma cells. The study 
may thereafter be extended to include other 
human neoplasms. 

Remuneration will be at an appropriate 
point on the scale for university non-clinical 
academic staff Further information may be 
obtained from Mr Alasdair Douglas. MRC 
Clinical and Population Cytogenetics Unit. 
Western General Hospital. Crewe Road. 
Edinburgh EH4 2XU, with whom 
applications— including a full CV and the 
names and addresses of two professional 
referees— should be lodged by Friday. 30 
April . 1 983 Please quote reference 
MS/ 1/83 when replying. 



Cop 
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Genetics Section Head 

Up to £13,000+ Bonus: Lake District 



Glaxochem's Ulverston site, situated in pleasant rural surroundings close to the 
Lake District National Park, is one of Europe's major pharmaceutical plants 
responsible for the manufacture by fermentation and chemical conversion of a 
variety of bulk antibiotics. 

A vacancy has arisen within the Fermentation Development Department for a 
Senior Geneticist to head a team of scientists involved in the application of 
modern genetical techniques to strain improvement. 

Applicants should possess a Ph.D. in microbial genetics/ biochemistry and have 
postdoctoral or industrial experience of strain improvement with fungal species. 
Candidates will be expected to have sound managerial judgement and an 
innovative approach to the development of genetical techniques. 

Starting salary will reflect depth of relevant experience, and benefits include a 
generous bonus and non-contributory pension scheme. Relocation assistance 
will be provided, where appropriate. 

Please write or telephone for an application form to: The Personnel Officer (WMC), 
Glaxochem Limited, North Lonsdale Road, Ulverston, Cumbria, LA 12 9DR. 
Tel: Ulverston (0229) 52261, ext. 92. 



Glaxochem 



LIMITED 



WHAT 



MICRO? 



TECHNICAL EDITOR 



It's only taken What Micro? a couple of 
issues to establish itself as the leading 
magazine for buyers of microcomputers. 
This success has given us scope for 
expansion, now we need a technical 
editor who must have a comprehensive 
knowledge of micros. But it's equally 
important that he or she can write 
clearly for all those people who don't 
understand computers. What Micro? is 
part of VNU Business Publications, which 
has the lion's share of computer-related 
magazines in this country. 

A generous salary is envisaged for the 
right person. 

Send details of experience to: 

\ Keith Elliott, the editor, at 62 Oxford St, 
WIA2HG. 





Engineer 

-Gas Utilisation in New Housing 

SW LONDON up to £1 2,779 

The Watson House Research Station in Fulham has a vacancy 
in a multidisciplinary team working on novel methods of 
supplying gas to, and venting combustion products from, new 
highly insulated houses. 

The work involves the development of radical alternatives to 
existing types of meter installation, gas pipework, appliance 
connection and flueing systems. 

Applicants, male or female, should have creative ability with a 
practical outlook, and should hold a degree in a relevant 
branch of engineering or science. At least four years industrial 
experience is required. 

Salary will be in the range £7,084 - £11,801 [or possibly higher 
to £12,779], indusive of Inner London Weighting, depending 
on qualifications and experience. Benefits are those normally 
associated with a large progressive organisation. 

Write for an application form to: Personnel Officer, 
British Gas, Watson House, Peterborough Road, 
London SW6 3HN, quoting reference WH/308/NS, 
or phone Mrs White on 01-736 1212 ext 3358 during 
business hours. 



BRITISH GAS 
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Food Hygiene 
Scientist 



West London 



Our client, a major British company and 
a world leader in its field, is involved in 
large scale catering operations 
demanding strict control over quality 
and food hygiene. 

The company now needs a Food 
Hygiene Laboratory Scientist to be 
based at its West London catering unit, 
and responsible for conducting routine 
bacteriological examinations over a 
broad range of meal components. 

The man or woman appointed will 
have had substantial experience and be 
competent to work alone. Applicants 
should possess an HNC/HND in 
Microbiology or Final Bacteriology of 
the IMLS. 

In addition to an initial salary of 
£8200, rising to £9800, subject to 



regular review, our client offers a 
generous benefits package including 
contributory pension scheme, holiday 
bonus, excellent sports and social 
amenities and other attractive facilities. 

Please write in the first instance with 
career and personal details to 
Confidential Reply Service, Ref. ASF 
8641, Austin Knight Limited, London, 
W1A1DS. 

Applications are forwarded to the 
client concerned, therefore companies 
in which you are not interested should 
be listed in a covering letter to the 
Confidential Reply Supervisor. 



Austin 
JSKnightl 

Advertising 



Statistician 



The Mathematical Services Department 
is an expanding area established to play a 
supportive role in the provision of data 
and information. These responsibilities 
are vital to the company's research 
strength in the field of ethical 
pharmaceuticals and offer a direct 
challenge through involvement in the 
design and analysis of experiments and 
clinical trials. It is in this area that you will 
be contributing your statistical expertise. 

We are looking for a statistician with at 
least 2 years experience gained in a 
biological or medical area. Professionally, 
you should have one of the following 
qualifications: a BSc in Statistics; a BSc 
in Statistics coupled with another 
subject; Statistics at the MSc level, or a 
pass in the final examinations of the 
Institute of Statisticians. It would be ideal 



if your background had included use of 
GENSTATorGLIM. 

It's a competitive environment, with 
commensurate rewards. You can expect 
an attractive salary, discretionary end of 
year bonus, free BUPA membership, free 
life assurance and flexible working hours. 

Please write for an application form, or 
forward a detailed c.v. outlining 
qualifications and experience quoting 
reference No. NS/901 to the Personnel 
Officer. 

SMITH KLINE &FRENCH RESEARCH LIMITED 

The Frythe.Welwyn, Herts AL6 9AR. 




UNIVERSITY OF LIVERPOOL 

Department of Mechanical 
Engineering 

Applications are invited for the post 
of 

SENIOR RESEARCH 

ASSISTANT/RESEARCH 

ASSOCIATE 

in the Department of Mechanical 
Engineering. The successful candi- 
date, who should hold a doctorate 
degree, will work on the project 
"Ratchetting of Stainless Steel Type 
316 at Elevated Temperatures"; the 
work will be mainly experimental 
but some theoretical work will also 
be undertaken. 

The Initial salary will be within the 
range £6375-£8510 pa. 
Application forms and further 
particulars may be obtained from 
the Registrar. The University, PO 
Box 147, Liverpool L69 3BX. by 
whom completed forms must be 
received not later than 15 April. 
1983. Quote Ref RV/878/NS. 

KING' COLLEGE LONDON 

(University of London) 
Department of Chemistry 
Applications are invited from 
organic chemists for a 
POSTDOCTORAL RESEARCH 
ASSISTANTSHIP IN 
NUCLEOTIDE CHEMISTRY 
The successful candidate will be 
required to undertake a research 
project involving the chemical 
synthesis of oligonucleotides under 
the supervision of Professor C. B. 
Reese. 

The Assistantship will be tenable for 
one year in the first instance. Salary 
on the IA scale £6375-£7225 plus 
£1158 London Allowance. Super- 
annuation (USS). Starting date, as 
soon as possible. 

Applications including a curricu- 
lum vitae and the names and 
addresses of two referees should be 
sent, as soon as possible, to: 
Professor C. B. Reese FRS, 
Department of Chemistry. King's 
College London, Strand. London 
WC2R 2LS. 



SCLAVO/ITALY 
Positions in 
Molecular Biology 

Sclavo. an ENL subsidiary, is a company 
specialised in the production of biological 
products for medical application. 
Headquarters, plants and applied research facil- 
ities are located in Siena in a very pleasant situ- 
ation, and laboratories are modern and well 
equipped. A seperate centre for basic research 
has now been established. This centre includes 
divisions of molecular biology, biochemistry, cell 
biology and immunology. Since the Molecular 
Biology department is now expanding, positions 
are available at the senior and |unior level. 
Applicants are expected to have a productive 
research record in the fields of nucleic acids, 
genetic engineering, cell transformation or 
virokigy. Salenes will be commensurate with 
experience and seniority of the applicants, in 
accordance with international standards Send 
resume and names of referees to: 
Sclavo Research Center, ISVT Sclavo 
S.p.A., Via Fiorentina I, 53100 Siena, 
Italy. 



UNIVERSITY OF READING 

Department of Soil Science 
RESEARCH OFFICER 
required for fixed period of three 
years for work on the effect of root 
temperature on nitrogen uptake by 
crops. The project, financed by 
ARC, will be based at Reading and 
will utilise the flowing solution 
culture system at the Grassland 
Research Institute, Hurley. Appli- 
cations Invited from graduates and 
postdoc to rates with relevant train- 
ing and experience. Starting salary 
up to £7225 pa. USS super- 
annuation. Apply, quoting Ref R5A, 
for application form to Personnel 
Officer, University of Reading, 
Whitenights, Reading RG6 2AH. 
Enquiries to Professor A. Wild, 
Department of Soil Science, Univer- 
sity of Reading, London Road, 
Reading RG1 5AQ. 
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Production Pharmaci§t 

Pharmaceuticals Manufacturing Home Counties 

Our client is a leading ethical pharmaceutical company with an outstanding record of success in pharmaceutical 
development and a broad product range. 

Arising from company expansion and internal promotion, this appointment offers a production pharmacist with 
proven ability the opportunity for career development within a large and technically varied manufacturing 
department. 

The post offers excellent prospects for future advancement and encompasses: 

* responsibility for production areas including liquids, creams and sterile products 

* direction of packaging lines for these products 

* active involvement in manufacturing development projects 

* a varied trouble-shooting role 

* the opportunity to deputise for the Department Manager, assuming responsibility for over 1 60 staff 

The successful candidate is likely to have at least 4 years' experience in pharmaceutical production. Ideally, this would 
include experience of solids, liquids, sterile products and packaging. 

As well as an attractive salary, benefits include guaranteed bonus, non-contributory pension, five weeks' holiday and 
relocation expenses. 

Please write with full details. These will be forwarded direct to our client. List separately any companies to whom your 
application should not be sent. Rcf. AQ . 1282. 

This appointment is open to men and women. 



£g CONFIDENTIAL 
/laL RECRUITMENT 

A member of MSL Group International 



17 STRATTON STREET 

LONDON 

W1X6DB 



College of Medicine & 
Medical Sciences 

KING FAISAL UNIVERSITY 
DAMMAM, SAUDI ARABIA 

VACANCIES IN BIOLOGY 

Qualifications: Ph.D. in Biology, Zoology, Genetics, 
Embryology, Microbiology, Animal Ecology or Behaviour. 

Research as well as teaching experience at college level 
required. Will be teaching General Biology to medical 
students. Rank depends on qualifications and experience. 
Female qualified Biologists are encouraged to apply. 

Salaries are highly competitive and negotiable. Contracts 
are for one year and renewable. Instruction is in English. 

Benefits include furnished housing, air tickets to and from 
Saudi Arabia once per year for a family of four, 60 days paid 
annual leave, monthly transport allowance, generous 
luggage overweight allowance and educational allowance 
for children. No Saudi Income Tax. 

Please send curriculum vitae quoting ref B/NS with 
current telephone number and the names and addresses of 
three referees to: 

Dr. Tawfik Tamimi.Dean 
College of Medicine and Medical Sciences 



c/oU.S. Recruiting 
Office 
King Faisal 
University 
2425 West Loop South 
Suite 540. Houston 
Texas 77027. USA 




c/oU.K. Recruiting 

Office 

King Faisal 

University 

29 Belgrave Square 

London SW IX 8QB 

UK 



BIOTECHNOLOGY 



CELLTECH is one of the World's leading specialist 
biotechnology companies. Based in the U.K., the company is 
backed by four major City of London financial institutions. A 
strong scientific team has now been built up in the areas of 
recombinant-DNA and cell-hybridisation and continued 
expansion is envisaged; close links are also maintained with 
the academic community. The Company aims to exploit the 
potential of discoveries arising in the field of biotechnology, 
and commercial successes have already been achieved in 
several areas. 

Fermentation Development 

Group Leader 

A substantial group has been established to investigate 
all aspects of product formation from organisms arising from 
our recombinant-DNA programmes. A vacancy has now 
arisen for a group leader to run a section responsible for the 
optimisation of these microbial processes and scale up to pilot 
plant level. The section is well equipped with modern 
fermenters. This is a senior position and the chosen candidate 
will be expected to have a PhD. together with a proven track 
record in fermentation technology. Experience in an 
industrial environment is essential. A competitive salary is 
offered, together with a company car, 20 days paid leave, 
contributory Pension/Life Assurance Scheme and a 
subsidised canteen. 

To apply, please send a full C. V. to Jane Walley, 
Personnel Department, quoting reference number 166. 
Celltech Limited. 244-250 Bath Road, Slough, Berkshire SL1 4DY. 

CELLTECH 



Cop 



laterial 
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HNC/HND in Chemistry? 

Pesticide R&D will interest you 

Synthesising new pesticides is challenging work. We 
at Shell Research Limited have several posts available 
immediately for Organic Chemistry Technicians to 
work on the synthesis of novel biologically active 
compounds. 

If you are qualified up to the HNC/HND level (or 
equivalent), or have wide experience in chemical 
synthesis, we would like to hear from you. 

We offer a competitive salary, and assistance will be 
given with relocation expenses where appropriate. 
You would be based at our Research Centre situated 
in pleasant rural surroundings near Sittingbourne and 
within travelling distance of several residential areas. 
You will be able to join our pension scheme, enjoy 
flexible working hours and make use of the excellent 
sports and social facilities. 

Please write for an application form to: 

Mrs. I. M. Broodbank (PNS/3), Personnel Division 
(N2), Shell Research Limited, Sittingbourne 
Research Centre, Sittingbourne, Kent MEq 8 AG. 

The closing date for all applications is 21st March, 1983. 




DOI/SKRC l eaching Company Associate 
with Brighton Polytechnic A Enrotherm 
International Group 



SUSSEX 



£8,500-£10,000 



TEACHING COMPANY 
ASSOCIATE 

A graduate with a good honours degree in 
computer science or related discipline is 
required to participate in a novel project 
with Brighton Polytechnic and Chessell Ltd, 
based in Worthing. 

The Associate will be working in an indus- 
trial environment and will be expected to 
contribute to the design and imple- 
mentation of an integrated computer aided 
manufacturing system linking engineering 
and production to the materials database 
and production scheduling systems. 

The successful applicant will probably be 
aged 24-29, will have gained relevant indus- 
trial experience in computer operating 
systems, will be willing to travel and should 
be able to communicate. 

The associate will be given considerable 
scope for initiative in the development of 
computer aided engineering in a manu- 
facturing environment. 

This post will be funded for two years in the 
first instance with the possiblity of regis- 
tration for a highsr degree and eventual 
employment with the company. 

Further details and application form from 
The Deputy Head of Personnel, Brighton 
Polytechnic, Moulsecoomb, Brighton BN2 
4AT. Telephone: Brighton 693655 Ext. 
2537. 

Closing date 22 March 1983. 




LEO LABORATORIES 
LIMITED 

CLINICAL 
RESEARCH 
ASSOCIATE 

Due to promotion, a vacancy has arisen in our 
Medical Department for a Clinical Research 
Associate reporting directly to the Medical 
Director. 

The person (male or female) appointed will be 
responsible tor the initiation, organisation, and 
development of pre-marketing and post- 
marketing clinical trials on a range of products, 
and will be expected to acquire expert 
knowledge in some areas of human physiology. 

Applications are invited from those with the 
minimum qualifications of a good degree in a 
biological science (or PhD) and not less than 3 
years 'work experience preferably in a discipline 
related to pharmaceuticals. Some experience as 
a Medical Representative would be an advantage 
but is not essential. 

A brief c.v. giving details of how you 
correspond to the above should be sent to 
The Personnel Director, Leo Laboratories 
Ltd., Longwick Road, Princes Risborough, 
Aylesbury, Bucks HP179RR. 



ANIMAL DISEASES RESEARCH 
ASSOCIATION 

SENIOR SCIENTIFIC OFFICER/ 
PRINCIPAL SCIENTIFIC 
OFFICER 

A vacancy is presently available in 
the above grade for a member of 
staff to join an Immunology group 
being formed at Moredun Institute 
to study immunology of diseases of 
ruminants. Applicants must have 
substantial experience with mono- 
clonal antibody techniques and 
have a major interest in and experi- 
ence of cellular mechanmisms. 
Applicants should have a first or 
upper second class honours degree 
in an appropriate subject with at 
least 4 years relevant post qual- 
ifying experience for Senior 
Scientific Office and additional rele- 
vant experience for Principal 
Scientific Officer, preference will be 
given by applicants possessing a 
PhD qualification. Salary scale 
Senior Scientific Office 
£8599-£10 967. Principal Scientific 
Officer £10892-£14 289. Super- 
annuation Scheme. Applications 
gfiving the names and addresses of 2 
referees should be forwarded to the 
Secretary, Animal Diseases 
Research Assocation, Moredun 
Institute, 408, Gilmerton Road, 
Edinburgh, EH 17 7JH from whom 
further particulars may be 
obtained. 



,^i|Southampton 
J|jjgE, UNIVERSITY 



Department of 
Chemistry 

Optical Studies of the 
Semi -Conductor/Electrolyte 
Interface 

A postdoctoral research fellow is required 
to develop reflectance instrumentation to 
study semi-conductor/eiectrotyte inter- 
face. Familiarity with optical techniques as 
well as a background in electrochemistry 
or solid-state science are required. The 
salary will be in the range C637S to 
£7225 per annum, depending upon age 
and experience, plus superannuation. The 
fellowship is available immediately and 
the appointment will be for one year with 
possible extension for a second year. 

Applications including Curriculum Vitae 
and names of two referees should be sent 
as soon as possible to Dr L. M Peter, 
Department of Chemistry, University of 
Southampton, Southampton S09 5NH. 



UNIVERSITY OF NOTTINGHAM 
SCHOOL OF AGRICULTURE 

Sutton Bonington, 
nr Loughborough 
Department of Physiology and 
Environmental Science 
Applications are invited for the post 
of 

GRADE 3 TECHNICIAN 
in the Animal Physiology Section, to 
assist in a project on the endocrine 
control of lactation which is 
supported by the Agricultural 
Research Council. The vacancy is 
initially for a period of seven 
months, starting immediately, but 
with the possibility of further exten- 
sion. 

The person appointed would be 
largely concerned with running a 
new automatic amino acid analyser 
and other automated analytical 
equipment (training will be pro- 
vided), with a smaller proportion of 
the time spent assisting in animal 
care. 

Salary on scale £4929-£5775 pa. 
Write or telephone the Assistant 
Registrar. Kegworth (05097) 2386 for 
an application form, quoting Post 
Ref 83/4. 
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NATURE CONSERVANCY COUNCIL 
REMOTE SENSING OF THE ENVIRONMENT 

Senior Scientific Officer/ 
Principal Scientific Officer 

Contract Post 
Photogrammetrist with an Interest in Ecology 
to coordinate 
Wildlife and Habitat Monitoring 

The successful candidate will coordinate the NCC's programme of 
wildlife and habitat monitoring throughout Great Britain, including 
collaborative projects with other agencies, projects commissioned 
from other agencies, and projects undertaken by the NCC itself. 
Qualifications: 

Candidates should have a first or second class honours degree or 
equivalent in a biological subject and have at least four years post 
graduate experience. A current driving licence is essential. 
Experience essential to the post will include remote-sensing 
techniques (particularly aerial photograph interpretation), design- 
strategies and statistical analysis for sample-based studies, and the 
use of relevant technology including computers. Some familiarity 
with rural land use, ecology, and wildlife conservation will be an 
advantage. The successful candidate will also keep abreast of 
development work in remote sensing of the environment, and may 
be required to supervise the work of other contract appointees. 

Salary: 

Senior Scientific Officer-Principal Scientific Officer £8599-£ 14 289 

(salary is dependent on age and qualifications). 

The post will be based initially in Edinburgh with possible relocation 

later, and will run for three years, with a possible extension to five 

years. 

Application forms and further details are available from Mr L. 
Keeley, Nature Conservancy Council, Godwin House, George 
Street, Huntingdon, Cambs PE18 6BU. Closing date for completed 
application forms is 18 March, 1983. Our reference HE2/36/36. 




Agricultural Scientific Services 
Station, East Craigs, Edinburgh 

Department of 

Agriculture and Fisheries for Scotland 

Entomologist 



... to be involved in forecasting the behaviour of economically important 
aphids. especially in relation to the spread of aphid-borne viruses in seed-potato 
crops. The work is mainly concerned with processing and identifying aphids from 
suction-trap catches, and with the computer storage, analysis and retrieval of the 
data collected. The successful candidate will also be responsible for diagnosis of 
official bee disease samples and will be expected to develop expertise in the field 
of plant health and quarantine. 

Candidates should have a good honours degree or equivalent in zoology/biology 
with entomology as a specialism. An interest in or experience of aphid 
epidemiology or ecological/economic entomology and data analysis would be 
advantageous. 

Appointment as Scientific Officer £5420 - £7395 with starting salary according 
to qualifications and expenence. 

For further details and an application form (to be returned by 18 March 
1983) write to Scottish Office Personnel Division, E-PM(PTS)3. 
Room 208. 16 Waterloo Place. Edinburgh EH I 3DN or tel. 
Edinburgh (03 1 ) 556 8400 ext. 5088/43 1 1 . Please quote ref: 
SA/22/DLA. 




Scientilic 

Civil Servicel 



PHYSICIST/CHEMIST 

The Company 

Draeger Manufacturing, being a member of the 
worldwide operating Draeger Group, supplies high 
technology gas detection instruments to an increasing 
number of customers. 

The Job 

As a result of our growing development activities, a 
vacancy within the sensor development department 
has arisen, involving research and development of: 
'catalytically active sensors 
'electrochemical sensors 

The job will comprise project responsibility for carrying 
out a complete sensor development from a first 
specification to final pre-production stage. 

The Person 

The successful candidate will: 

"have a PhD in physics/chemistry 

'have a minimum of three years of relevant 

experience, 

'be aged under 35. 

The Offer 

A competitive salary, according to experience is 
supported by a profit sharing scheme, non contributory 
pension, as well as 25 days holiday. 
A relocation package is available, where appropriate. 

How to apply 

In the first instance, either send a C.V. or telephone for 
an application form to: 

Mrs. J. Yeomans, 

DRAEGER 
MANUFACTURING 

Kitty Brewster Trading Estate, 
Ettyth, Northumberland 
Tel: Bryth (06706) 68211, 










CIRA 



ASSISTANT TECHNICAL 
ABSTRACTOR 

Due to the retirement later this year of the present 
Technical Abstractor, BCIRA has a vacancy for an 
Assistant Technical Abstractor for work on BCIRA 
Abstracts of International Foundry Literature. 
Applicants must have a technical background, 
preferably in metallurgy or foundry technology. A 
working knowledge of French or German is essential. 
Familiarity with other languages and experience 
with information or library work would be added 
advantages. 

BCIRA is the largest national organization in the 
western world devoted to the technology of metal 
castings production. It is situated in pleasant rural 
surroundings near Redditch New Town. 
Write for a staff application form, quoting 
Reference No. INF/12 to:- 

The Director, BCIRA, Alvechurch, 
Birmingham B48 7QB. 
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IN RESEARCH 



Our Company, being one of the leading 
manuf acturers of ethical and proprietary 
medicines in the United Kingdom, is 
deeply committed to an extensive research 
anddevelopment programme on new 
medicinal products as well as the 
continuous improvement of exisiting 
products using the latest pharmaceutical 
technology. 

The Research and Development unit has 
recendy been relocated to a brand new, 
purpose built Research Centre in a rural 
parkland setting in Alnwick, 
Northumberland. Operation of the new 
facility, including expansion of 
departments, has meant readjustment of 
our staff levels, creating a number of 
vacancies and opportunities. 

SECTION LEADER 
Solid Dose Formulation 

An experienced Formulation Scientist is 
required to lead a team involved in the 
development of all types of solid dose 
presentations for Sterling- Winthrop's 
range of ethical compounds. This is an 
important technicalmanagement 
position, having responsibility for 
ensuring that the team effectively 
progresses projects through all 
development stages to introduction to a 
production unit. 

Applicants should be Pharmacists or 
Chemists, possibly with a Higher Degree, 
and have at least three years experience 
with a major pharmacuetical company 
developing solid dose presentations. 



Detailed knowledge of development 
techniques and equipment, especially 
tablets and capsules, will be expected while 
experience or novel dosage forms would be 
an advantage. 

FORMULATION 
SCIENTIST 
Proprietary products. 

A Formulation Scientist is required to join 
a small multidisciplinary team involved in 
the development of proprietary products 
for the Sterling- Health and Winpharm 
Marketing Divisions of the Company. 
Applicants must have a good Honours 
Degree in either Chemistry or Pharmacy 
an da minimum of two years Formulation 
experience developing proprietary 
products, with particular emphasis on 
solid dose forms. The successful applicant 
will be required to liaise closely with other 
departments within the Research Centre 
and with Marketing and Production 
personnel. 

These positions offer appropriate financial 
rewards and prospects for the future, in a 
new and expanding research environment, 
areexcellent. There are also the usual 
benefits of working for a large company. 
Applications should be made in writing to : 

Personnel/ Administration 
Manager,Stcrling-Winthrop Research 
and De velopment , A l n wi ck Research 
Centre, Alnwick, Northumberland. 
NE662JH. 




Research 
& Development 



NATIONAL INSTITUTE OF 
AGRICULTURAL ENGINEERING 

Applications are invited for a 

Higher Scientific Officer/ 
Scientific Officer 

to assist an Operational Research Group lo undertake 
studies to eswnate the like*, economic value of enher 
ongovtg or proposed research and development projects in 
agricultural engineering Some development of mathematical 
models of agricultural engineering systems wrfl be required 
The post is m the grade of Higher Scientific Officer or 
Scientific Officer 

The minimum entry qualifications are a first or upper second 
class honours degree in Operational rteseartf/ADpted 
Mathematics / Physical Science/ Agricultural Engineering with 
at least 2 years relevant post-qualrryng experience for entry 
to the Hxjher Scientific Officer grade. 
Salary scale Higher Scwntific Officer C6840 rising to 
£9126 per annum 

Scientific Officer: £5422 nsng to 

17399 per annum 

Non-contributory superannuation scheme 
Further particulars and application form from the Personnel 
Officer, MAE, Wrest Part, Silsoe, Bedford, MC45 3HS. Tel. 
Sfeoe i0625| 60000 Ret 012/1 



UNIVERSITY OF 
ST ANDREWS 

Department of 
Marine Biology 

Applications are Invited for a position as 
POSTGRADUATE RESEARCH ASSIS- 
TANT to work on aspects of the ecology of 
lntertldal and subllttoral marine eplfaunal 
communities. This is a long-term field 
Investigation involving regular periods of 
field-work on the west coast of Scotland. 
Diving qualifications are not necessary; pos- 
session of a valid driving licence would be an 
advantage. 

Applicants should be Honours graduates 
with experience In Zoology or Marine Biol- 
ogy and preferably some knowledge of com- 
puting. The appointment Is funded by 
NERC for three years, and is tenable from 
July 1983. Starting salary £5550 per annum. 
Informal enquiries can be made to Dr C. D. 
Todd. Oatty Laboratory. St Andrews 76181 
Ext 7183. 

Applications (two copies preferably in type- 
script) with the names of three referees 
should be lodged by 10 March, 1983 with 
the Establishments Officer, The University, 
College Gate, St Andrews, Fife KY16 9AJ. 



"1 



THE UNIVERSITY COLLEGE 
OF WALES 
ABERYSTWYTH 

DEPARTMENT OF 
PHYSICS 

Applications are invited for a Lectureship 
in Microelectronics tenable from 1 Octo- 
ber 1983 Candidates should be well 
qualified in Physics or Electronics and 
industrial experience will be an advan- 
tage. The successful candidate will be 
required to contnbute to undergraduate 
and postgraduate teaching, and engage 
in research. Salary on the scale for 
Lecturers. £6375 to £13 505 per 
annum. Initial appointment will be made 
within the range £6375 to £8510 per 
annum. 

Further particulars and application forms 
can be obtained from The Registrar 
(Staffing Office). The University College 
of Wales, Old College. King Street. 
Aberystwyth SY23 2AX. (Tel 0970 
31 77 ext 207) Closing date for applica- 
tions Friday. 18 March 1983 



UNIVERSITY OF SURREY 

Department of Metallurgy and 
Materials Technology 

RESEARCH FELLOW 
Applications are invited for the post 
of Redland Research Fellow tenable 
in the Department of Metallurgy 
and Materials Technology at the 
University of Surrey 
The main research programme to be 
carried out by the Fellow is 
concerned with the mechanism of 
hydration in hydraulic cements and 
the development of improved 
mechanical and physical properties 
in these materials. The Fellow also 
carries out a number of subsidiary 
investigations requested by the 
Company's Research and Devel- 
opment Centre. 

Applicants should have a PhD or 
equivalent experience in some area 
of material science or solid state 
physics or chemistry. Preference 
may be given to candidates with 
interests or experience in electron 
microscopy and microstructural 
techniques, silicate chemistry or 
ceramics. 

The appointment for which the 
preferred age range is 24-30 years 
would initially be made for two 
years. 

Remuneration will depend on age 
and experience and will be in the 
range £6375-£8940. on the Research 
and Analogous Scale Range 1A 
Superannuation under USS condi- 
tions. 

Applications in the form of a curric- 
ulum vitae (3 copies) including the 
names and addresses of two referees 
should be sent to the Deputy Secre- 
tary (Personnel), University of 
Surrey, Guildford, Surrey GU2 
5XH, by 7 March, 1983, quoting 
reference 123/NS. 

UNIVERSITY OF BRISTOL 

Computer Centre 

Applications are invited for the post 
of 

APPLICATIONS PROGRAMMER 
within the Computer Centre. The 
successful candidate will be 
expected to advise users on the 
availability and use of Numerical 
Analysis faculties and to provide 
general advice on the use of an 
extremely diverse range of 
computer systems. Applicants will 
be expected to have a good degree in 
Mathematics and appropriate 
programming experience. Energy, 
enthusiasm and the ability to 
communicate with computer users 
are all essential for this post. The 
salary will be on the Grade I scale 
for Other Related Staff (Grade 
IB: £5550-£9370 or Grade IA: 
£6375-£ll 105). Further particulars 
may be obtained from the Registrar 
and Secretary, University of Bristol, 
Senate House, Bristol BS8 1TH, to 
whom applications shouls be sent by 
11 March (please quote Ref EB). 



MAKE USE 
OF YOUR 
SCIENCE 

Your science degree, laboratory 
background, or A' levels could help 
you become a medical/scientific 
representative Many vacancies for 
trainees exist throughout the UK 
with excellent salaries + car 
+ benefits 'Phone or write (no 
stamp needed), for your copy of 
our information leaflet to Colin 
Mackinnon. 

01-229 4214 

rlalentmark 



Leadm in Health Core Recruitment 

Freepost London W2 1BR. 



j 
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Information Science ^» round? 

...put your skills to work with the Energy Company 
London £ attractive 



r 



Conoco is one of the world's leading energy companies. Our 
London based Information Centre provides a sophisticated 
range of library, filing and microfilming services to the 
engineering, technical and administrative departments within 
our head office and UK operating sites. 

Right now we are looking for someone with a sound infor- 
mation science background to be responsible for the work of 
our documentation and microfilming units. Prime tasks will 
include the supervision of work programmes for our current 
staff of nine; maintaining computerised records of document 
holdings; coding and cataloguing technical reports; and 
developing a thesaurus in conjunction with the Centre's 
librarian. 

A graduate, aged 26 + , you should have a qualification in 



information science or librarianship preferably with a 
technical bias, coupled with practical experience gained 
within the oil or engineering industries. An understanding of 
on-line computerised indexing systems would be a distinct 
advantage. 

In addition to an attractive salary, based on qualifications 
and experience, we offer a comprehensive range of benefits 
including non-contributory pension scheme and optional 
stock purchase plan. Career prospects exist within the infor- 
mation and administration fields. 

Please write with full details, or alternatively phone for an 
application form to: Alan Barry, Personnel Officer, Conoco 
(UK) Limited, Park House, 116 Park Street, London W1Y4NN. 
Tel: 01-493 1235, ext. 3142. 



(conoco) jfie Energy Company 



CONOCO (UK) LIMITED 



SENIOR MICROBIOLOGIST 

TRAVENOL LABORATORIES LIMITED is an 

international company and a world leader in the 
field of intravenous therapy. At Thetford we are 
manufacturing sterile medical care products for 
supply to the world's hospitals. 

We require a senior microbiologist to control the 
daily running of the Microbiology Department. 
He/she will report to the Microbiology Manager. 

There are fifteen people in the Department 
which conducts microbiological tests particularly 
in relation to product sterility, environmental 
controls and pyrogen testing. 

Applicants should have a microbiological degree 
and 3-5 years industrial experience in the 
Pharmaceutical/Food/Sterile Products Industry, 
with at least two in a supervisory capacity. 

Salary will be attractive and commensurate with 

age and experience. Benefits include pension 
scheme, free life assurance, share scheme, 21 
days holiday and relocation expenses where 
appropriate. 

For further details and application form, please 
telephone Pamela Sabel, Personnel Officer. 




TRAVENOL LABORATORIES LTD 
Caxton Way. Thetford. Norfolk, 1P24 3SE 
Telephone Thetford (0842) 4581 



Chemist for 
Allergy Research 

We have a vacancy for an Organic Chemist to join our 
specific allergies project and contribute to a programme 
concerned with the development of novel 
immunomodulatory drugs. 

The person being sought ideally will have completed at least 
two years at postdoctoral level in synthetic organic 
chemistry and will now be seeking an opportunity to 
broaden his/her research experience. The successful 
candidate will need to be self-motivated, capable of 
formulating new research programmes and preferably have 
some appreciation of an interest in biology. Some 
experience of peptide and/or carbohydrate chemistry 
would be particularly advantageous. 
We offer a competitive salary and an extremely pleasant 
working environment on a 26 acre research site near Epsom 
Downs. Other benefits include free life assurance, a non- 
contributory pension scheme, a subsidised staff restaurant 
and flexible working hours. Relocation costs may be paid 
where appropriate. 

For an application form please write to or telephone the Site 
Personnel Manager, Beecham Pharmaceuticals Research 
Division, Biosciences Research Centre, Great Burgh, Yew 
Tree Bottom Road, Epsom, Surrey. Telephone Burgh Heath 
533 (Ext. 2207). 
Closing date 4 March. 

Beecham 

Pharmaceuticals! 
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Organic Chemist 



£13.356 to £16.259 



The Post Office is looking for a good all-round research chemist in the organic field to 
be part of a team working on various applications of Chemistry to the Postal Business. 
The post is concerned with the development of novel phosphors, inks and paper 
coatings together with research into such areas as novel methods of applying code 
marks to letter mail. The successful candidate should be prepared to learn and 
ultimately advise on the chemical aspects of philately and stamp printing, as well as to 
oversee quality assurance aspects. 

Previous experience in the specific areas described above would be useful, but not 
essential as in-house' training will be given where necessary. The post will also involve 
writing specifications, the supervision of staff and close liaison with other Post Office 
departments and also with industry 

Career prospects are good. The post is open to both men and women. Initially it will be 
located in London; however it is likely that the team will move to Swindon during 1984. 
The successful applicant must accept this as a condition of the appointment. 
Applicants should have a good BSc or higher degree in Chemistry, with several years 
experience of research and development in the organic field. They should possess an 
inquiring mind and the ability to persevere in the face of difficulties. A trial period 
normally lasting two years will be served by the successful applicant 
Starting salaries are in the range of £13,356 to £16,259 (including a London weighting 
allowance of £1 .215) Benefits include excellent leave and a contributory pension 
scheme. 

For an application form please write to. Mr. P. Stone (PP6.1 ) Room 319, Post Office 
Headquarters, St Martins le Grand, LONDON EC1A 1 HQ or ask the operator for 
Freefone 2527. 

The closing date for applications is 1 1 March 1983 



The Post Of fio 



J 



A Career 
with a 
Future 

If status, responsibility 
and financial rewards 
motivate you. then 
consider a career in 
medical sales. 

Allyou need is a 
positive determined 
personality flnri ji 
science background. 

For information on 
current vacancies, 
telephone Alistair Ross, 
now on 01-222 1547 
(24 hours). 



Ifpss'Warren 
^Recruitment 



UNIVERSITY OF LIVERPOOL 

Department of Immunology 
TECHNICIAN GRADE 3 
to assist with research project 
investigating human placental 
trophoblast membrane antigens 
and their role in materno-foetal 
immunobiology. Candidates must 
possess ONC or appropriate equiv- 
alent as minimum qualification, 
plus three years experience, prefer- 
ably in cell culture and or immu- 
nological assay techniques. The post 
will be available for three years. 
Salary within range £4929-£5775 pa. 

Application forms may be obtained 
from the Registrar, The University, 
PO Box 147, Liverpool L69 3BX. 
Quote Ref RV/879/N8. 



INSTITUTE OF GEOLOGICAL SCIENCES 

GEOCHEMIST 

The Institute has a vacancy for a Geochemist in its Isotope 
Geology Unit, in London, to take charge of the Stable Isotope 

Group with the dual responsibility of providing a central 
research facility for post-graduate research students, and 
other approved researchers under the auspices of the Natural 
Environment Research Council, and for the advancement of 
research and application of stable isotope geochemistry to 
geological problems within the Institute of Geological 
Sciences. 

Qualifications and Grade: The grade of appointment will 
depend on qualifications and experience. 
Senior Scientific Officer — normally under 32 — A good 
honours degree in an appropriate subject plus at least 4 years 
relevant experience. Some computer experience and a back- 
ground in physical and chemical sciences would be an advan- 
tage. 

Principal Scientific Officer— no age limit— as above plus at 
least 7 years relevant experience. 

Salary: Senior Scientific Officer — £8599-£10 967 p. a. 

Principal Scientific Officer — £10 892-E14 289 p a. 

Inner London Weighting —£1220 p. a. 
Starting salary may be above minimum 
Occupational pension scheme 

The staff of the Council are not Civil Servants but their pay and 
conditions of service are similar to those of scientists in the 
Civil Service. 

For an application form, to be returned no later than 4 March 
write to: 

Mrs M. E. Fellows, Institute of Geological Sciences 

Nicker Hill, Keyworth 

Nottingham NG12 5GG 

Tel: Plumtree 06077 6111, ext. 331 1 

NATURAL ENVIRONMENT RESEARCH COUNCIL 



UNIVERSITY OF HONG KONG 

STAFF TUTORSHIP IN 
BIOCHEMISTRY 
Applications are invited for the post 
of Staff Tutor in Biochemistry in 
the Department of Extra-mural 
Studies. The appointee will be 
expected to teach on medical 
laboratory science courses and a 
knowledge of clinical chemistry 
would be an advantage. 
Annual salary (superannuable) is on 
an 11 point scale: HK$129 840- 
HK$217 380. (£1=HK$10 OOapprox). 
Starting salary will depend on qual- 
ifications and experience. 
At current rates, salaries tax will 
not exceed 15 per cent of gross 
income. Housing benefits at a rental 
of 7J per cent of salary, children's 
education allowances, leave and 
medical benefits are provided. 
Further particulars and applica- 
tion forms may be obtained from the 
Association of Commonwealth 
Universities (Appts), 36 Gordon 
Square, London WC1H 0PF, or from 
the Appointments Unit, Secretary's 
Office, University of Hong Kong. 
Hong Kong. The closing date for 
applications is 11 April. 1983. 

THE UNIVERSITY OF 
BIRMINGHAM 

Faculty of Medicine and Dentistry 
Department of Anatomy 
POST-DOCTORAL RESEARCH 
FELLOW 

Applications are invited for the 
above post to work on the prod- 
uction and functional testing of 
lymphocyte clones as part of a 
cancer research campaign funded 
project on the role of t-lymphocyte 
sub-populations in tumour immu- 
nity. Previous experience of cell 
culture and an interest in immu- 
nology an advantage. 
Post available for three years, start- 
ing date by agreement. Salary range 
£6375-£ll 105. maximum starting 
salary £8510. Informal enquiries 
and further details from Prof J. J. T. 
Owen. Tel 021 472 1301, ext 3372. 

Applications (three copies) includ- 
ing curriculum vltae and names of 
two referees to the Assistant 
Registrar, Medical School, Univer- 
sity of Birmingham. Birmingham 
B15 2TJ, by 19 March, 1983. Quote 
RF/ANT/183. 

MIDDLESEX POLYTECHNIC 

Bayesian Statistical Methods for 
Analysing Road Accident 
Blacks pots 

RESEARCH FELLOW 
£6855-£11022painc 
to carry out a two year SERC- 
financed research project into the 
use of Bayesian statistical methods 
for analysing road accidents at 
blacks pots, and for assessing the 
effects of remedial treatment. 

A PhD in a suitable area of research 
is expected. The post is open to those 
who have previously held SERC 
Studentships, but not to those who 
have held SERC funded Research 
Assistantships for more than one 
year. 

Further information from Person- 
nel Officer, Middlesex Polytechnic. 
Ref A332C, 114 Chase Side, London 
N14 5PN. Further details of the 
project are available from Dr C. C. 
Wright, Middlesex Polytechnic. 
Queensway. Enfield, Middlesex EN3 
4SF. Tel 01-804 8131. ext 287. Closing 
date March 18, 1983. 

GET THAT JOB! 

A professionally prepared curricu- 
lum vitae can be your passport to 
success. Details from Dane 
Services— 0727 66002 
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Have ypu realised (he true value of 
your science or engineering degree? 



Are you reaping the full benefits of all the hard 
work you put into getting your degree? 

Are you aware that your degree could be of 
immense value to the Royal Air Force? 

As one of our Education & Training Officers. 

New advances are constantly being made in 
electronics, computer technology, radar, electrical 
and aeronautical engineering. 

These advances can only be applied effectively 
if they're communicated effectively. And this is 
where you come in. 

Whatever level of rank you're addressing you're 
involved with highly motivated 
people. 

If you aren't already experi- 
enced, we'd teach you the art of 
teaching. And train you to take 
on a wide range of other activities 
as well. 

You'd organise adult education 
centres. Advise on instructional 
techniques. 

You'd initiate tuition on 
subjects from our own education 
tests to post-graduate university 



Education & Training 




RAF Officer 



courses. And we'd encourage your own post- 
graduate studies. 

What now? 

Ideally you should have a degree in an engineer- 
ing subject, physics, mathematics or a computing 
discipline. Alternatively you may apply if you have 
an HNC or TECHC in an engineering subject, 
together with a GCE '0' level in English Language, 
(or equivalent), or a teaching qualification with 
mathematics or physics. 

You can apply for a four- to six-year gratuity- 
earning Short Service Commission or a pensionable, 
permanent commission. 

Write to Group Captain L H. 
Forster, OBE, at RAF Officer 
Careers (609TK/6), London Road, 
Stanmore, Middlesex HAT 4PZ, or 
call in at any RAF Careers Infor- 
mation Office. 

Please include your date of 
birth and your present and/or 
intended qualifications. Upper 
age limit on entry is 39. 



Formal application must be made in the UK. 



INSTITUTE OF CANCER 
RESEARCH 

Clifton Avenue, Sutton. 
SM2 5PX 



Surrey 



Appllications are invited for a three 
year 

POST-DOCTORAL POSITION 
supported by the Medical Research 
Council in Dr J. J. Roberts' labora- 
tory of Molecular Pharmacology to 
study the mechanism of action of 
anticancer drugs with particular 
enphasis on the meclianisms of 
repair of DNA damage and the 
mechanisms of induced drug 
resistance. Current attention is 
focussed on the newly developed 
neutral platinum coordination 
complexes and the mechanisms by 
which they modify DNA replication 
in drug sensitive and resistant 
rodent and human cells. Strong 
backgroud in cell and molecular 
biology highly desirable. Starting 
salary £7225 plus London Allowance 

of £1158. Further details can be 

obtained from Dr Roberts. Tel 
Little Chalfont (02404) 2326. 
Applications, in duplicate, with the 
names of two referees to the Secre- 
tary, Institute of Cancer Research, 
34 Sumner Place, London SW7 3NU, 
quoting Ref 300/G/22. 



MEDICAL REPS 

Have you a Science Degree, laboratory 
experience or 'A' Levels in Sciences? 
If you would like a Career with a future, 
plus sn excellent salary, car and other 
incentives, please telephone 
01-530-6399 We have vacancies 
throughout the U.K. Local interviews 
arranged. Bishopsgate Employment 
Agency Ltd., 4 Station Approach, 
Snaresbrook, London E. 1 1 . 



THE BRITISH INDUSTRIAL BIOLOGICAL 
RESEARCH ASSOCIATION 

SCIENTIST 

(£7000-£15 750) 

BIBRA is an internationally recognised organisation engaged in 
research into the safety of chemicals used in food, medicines and 
the environment. We are seeking a Scientist for the Biochemistry 
Department. 

Applicants should be PhD graduates with an interest in bio- 
chemical toxicology and xenobiotic metabolism. Relevant 
experience in these areas would be an advantage. The terms and 
conditions of employment include 25 days annual leave, pension 
and life assurance benefits and a salary in the scale range of 
£7000-£ 1 5 750 according to age and experience. 
Applications with curriculum vitae should be sent to: 

Personnel Officer, BIBRA, YVoodmansterne Road, Carshalton, Surrey SM5 
4DS. Tel: 643 4411. 



UMIST 

POSDOCTORAL 
RESEARCH ASSISTANT 

The successful candidate for this SERC 
funded post will work, under the super- 
vision of Dr J. Brennan. on organic syn- 
thesis related to the development of a 
new route to biologically active [Vlactam 
compounds. The appointment will be 
initially for 1 year. 

Salary will be on a scale up to £7225 
per annum 

Applications, quoting reference 
CH/15/AJ and including a full C V should 
be sent to Dr J. Brennan. Department of 
Chemistry. UMIST. PO Box 88. Man- 
chester M60 1QD, as soon as possible 



UNIVERSITY OF WARWICK 

RESEARCH ASSISTANT 
PHYSICS 

To work in the Department of 
Physics on a SERC funded project 
using NMR to study the metal- 
non metal transition in alkali metal- 
molten salt systems. Appointment 
for up to two years. The Initial 
salary will be within the range 
£6375-£8510 pa. Further Informa- 
tion may be obtained from Dr R. 
Dupree, Department of Physics. 
Applications should include a full 
curriculum vitae (two copies) and 
the names of two referees, addressed 
to the Academic Registrar, Univer- 
sity of Warwick, Coventry CV4 7AL, 
quoting Ref no. 28/3A/83/F as soon 
as possible. 



ROTHAMSTED EXPERIMENTAL 
STATION 

Harpenden, Herts AL5 2JQ 

SCIENTIFIC OFFICER/HIGHER 
SCIENTIFIC OFFICER — 
MOLECULAR BIOLOGIST 
Applications are invited for a 
Scientific Officer/Higher Scientific 
Officer to join a team in the 
Biochemistry Department involved 
in the isolation and transfer of plant 
genes between crop plant species. 
The work will involve the character- 
isation of cDNA and genomic clones 
and ultimately the study of the 
expression of transferred genes. The 
person appointed is likely to be a 
graduate in Biochemistry or a 
related subject and with practical 
experience in some aspects of 
recombinant DNA technology. The 
work is funded by the EC and 
involves collaborative work with 
other European laboratories. The 
appointment is from as soon as 
possible for a period of up to 3 years 
depending on the availability of 
funds. 

Qualifications: First or upper 
second class honours degree in 
Biochemistry or related subject 
with at least 2 years post qualifying 
experience for HSO. 
Appointment in grade of Scientific 
Officer or Higher Scientific Officer 
(£5422-£7233). Non-contributory 
superannuation. 

Apply in writing to the Secretary, 
giving names and addresses of two 
referees and quoting Ref. 508, as 
soon as possible but not later than 
11 March, 1983. Further details on 
request. 



Cc 
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Physical/Colloid 
Chemists 



Our continuing commitment to fundamental and applied research has led to 
an expansion of activities in our Colloid Science projects. 

Areas of interest are:- The measurement of crude and model oil foam 
stability under ambient and high pressure conditions; the effect of antifoam 
chemicals and metal surfaces on foam properties; surfactant phase 
behaviour and the evaluation of surfactants for enhanced oil recovery; the 
factors responsible for stabilising water-in-crude oil emulsions and the role 
of surfactants in destabilising them. 

The posts involve laboratory studies using classical physico-chemical 
techniques, pilot plant studies for evaluating laboratory observations and 
field studies to confirm pilot plant predictions. 

A good honours degree followed by a PhD in Physical Chemistry is 
essential. Research experience in colloid science related to the 
petrochemical industry is highly desirable. 

An attractive remuneration package includes a non-contributory pension 
scheme, subsidised restaurant, onsite sports and social facilities and 
generous relocation assistance, where appropriate. 

Please write, quoting ref. SR 3254/5, to: Mrs. A. Hendry. The British 
Petroleum Company pic, BP Research Centre, Chertsey Road, 
Sunbury-on-Thames, Middx. TW16 7LN. 



BP) Research 

J SUNBURY-ON-THAMES 
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Polymer 



Scientist/Technologist 

R&D in health-care products 



This opportunity will appeal to graduates 
in Polymer Science, Materials Science or a 
Physical Science discipline able to make a 
significant contribution to the development 
of the range of health-care products for 
which this international company is 
renowned. It requires the capability to 
progress developments from the laboratory 
to the full-scale production process. 
We'll prefer someone between 24 and 30, 
able to translate theoretical concepts into 
manufacturing practice. Experience with 
adhesives and/or emulsion polymerisation 



processes and familiarity with computer 
programming will be advantageous. 

We'll hope to invite you to our attractive 
south-coast location to discuss this 
opportunity, together with details of our 
substantial salary + bonus -(-fringe benefits 
package. If this could meet your career step 
needs, contact David Bainger for an 
application form at the Employee Relations 
Department, Johnson & Johnson Limited, 
Southampton Road, Cosham, Portsmouth 
P064RL Telephone: 0705 382011. 





UNIVERSITY OF SALFORD 
SCHOOL OF LIFE SCIENCES 
DEPARTMENT OF BIOLOGY 

THREE YEAR RESEARCH 
APPOINTMENT 



Applications are invited from candidates 
with a good honours degree in a 
biological/biochemical subject to join an 
SERC funded project on neuron/glial 
interactions. 

The work involves analysis of energy 
metabolism in invertebrate nervous 
systems using anatomical and bio- 
chemical radiotracer techniques and 
some electrophysiology 

Commencing salary will be £5550 per 
annum. 

Application forms obtainable from the 
Registrar, University of Salford. Salford 
M5 4WT (Tel: 061-736 5843, ext 215). 
to whom completed forms should be 
returned by 14 March. 1983 quoting 
reference B/106/NS. 

Informal enquires can be made to Dr 
V. W. Pentreath (ext 514). 



UNIVERSITY OF SURREY 
HEAD OF THE DEPARTMENT 
OF MICROBIOLOGY 

Applications are invited for the post 
of Professor of Microbiology and 
Head of the Department. 
The department has an excellent 
reputation for its teaching and has a 
number of well founded lines of 
research. There is a strong commit- 
ment to the industrial year in the 
undergraduate course and the 
research has a strong applied 
orientation. 

The successful candidate is likely to 
have wide experience as a micro- 
biologist and to have a proven 
record in one or more major fields 
appropriate to microbiology. Appli- 
cations will be especially welcomed 
from candidates with a strong inter- 
est in one of the fields of microbial 
physiology, toxicology or genetics 
and in the application of the subject. 
Further particulars are available 
from the Academic Registrar fLFO), 
University of Surrey, Guildford, 
Surrey GU2 5XH orTel Guildford 
571281, ext 663. Applications giving 
the names and addresses of three 
referees should be sent to the above 
address by 8 April, 1983, quoting Ref 
132/NS. 



THE UNIVERSITY OF 
LANCASTER 
RESEARCH 
ASSISTANT/ASSOCIATE 
IONOSPHERIC PHYSICS 
A physics graduate with a good hon- 
ours degree and preferably a higher 
degree, and with an interest in upper 
atmosphere research, is required to 
work on a study of the high-latitude 
ionosphere using the incoherent- 
scatter radar technique. The 
appointment is with the Ionosphere 
Group of the Environment Sciences 
Department and will be for one year in 
the first instance, to commence May 
1983 or as soon as possible there- 
after. 

Depending on qualifications and 
experience, the salary will be at an 
appropriate point of research scales IB 
or IA, which currently start at £5550 
and £6375 respectively. 
Further particulars may be obtained 
(quoting reference L258/B) from the 
Establishment Officer, University 
House. Bailrigg, Lancaster LAI 4YW, 
to whom applications (five copies), 
naming three referees, should be sent 
NOT LATER THAN 1 8 MARCH, 1 983. 



C.r: 
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Data Controller for 

our Medical Department 

For the right young man or woman, this is a chance to join our 
major pharmaceutical company in a responsible position involved 
with the constant monitoring of uses and safety of our products. 

The post of data controller will involve you in maintaining and 
helping to establish databases arising from our Medical 
Department's clinical studies and adverse events monitoring 
system. 

Entry and monitoring of data from studies is in itself routine, but 
as you'll also be helping to design data bases and provide 
comprehensive and sophisticated reports of the data you'll need 
to show a quick grasp of development project ideas plus ability 
to interact constructively in discussions witn departmental team 
members. 

Educated to at least 'A' level standard, you should have a 
thorough grasp of programming gained either by experience or 
formal training. You'll be numerate, able to work with minimum 
supervision, and ideally though not essentially have Ramis or 
Focus experience. Some knowledge of medical terminology 
would be advantageous. 

We offer excellent salaries and a range of benefits including free 
life assurance, contributory pension scheme, discretionary annual 
bonus and membership of BUPA. 

Please write or telephone quoting Ref. 1 05, to Ann Warby, 
Personnel Administrator 

SMITH KLINE &f RENCH LABORATORIES LIMITED 

Mundells. Welwyn Garden City, Hertfordshire AL7 I EY. Tel: 
Welwyn Garden 25 I II. E xt. 465 1. 

SK&F 4#4 




INSTITUTE OF GEOLOGICAL SCIENCES 



PALYNOLOGIST 

The Institute has a vacancy for a Palynologist with experience 
of Mesozioc dinoflagellates. Work will be primarily concerned 
with the Institute's Continental Shelf activities, particularly the 
investigation into the hydrocarbon fields, but will also include 
servicing the Institute's programme of deep drilling. 

The post will be based in Keyworth, near Nottingham, but the 
successful candidate will be required to work initially in Leeds 
until Autumn, 1983. 

Qualifications and age: Applicants should normally be under 
30 and have a 1 st or 2nd class honours degree in a relevant 
subject. Grade of appointment and starting pay will depend on 
academic qualifications or relevant post-graduate experience. 

Salary: Scientific Officer — £5422 - £7399 

Higher Scientific Officer — £6840 -E9 126 

Starting salaries may be above the minimum. Occupational 
pension scheme. The staff of the Council are not Civil Ser- 
vants, but their pay and conditions of service are similar to 
those of Scientists in the Civil Service. 

Application forms can be obtained from Mrs M. E. Fellows, 
Establishments (Recruitment) Section, Institute of Geological 
Sciences, Nicker Hill, Keyworth, Nottingham NG12 5GG. 
Telephone : Plumtree (06077) 6111, ext. 331 1 . Closing date 
for the return of completed application forms is 4 March 
1983. 

Please quote reference : SO/KW/83/1 

NATURAL ENVIRONMENT RESEARCH COUNCIL 



SCIENTIFIC 

EXECUTIVE 

Sanofi U.K. Ltd., (Labaz), is a rapidly growing subsidiary 
of a multi-national French pharmaceutical innovative in 
many fields including cardiology, neurology, oncology and 
immunology. 

Reporting to the Head of Medical Research the 
Scientific Executive will be responsible for the 
assessment of scientific and medical documentation in 
French and English, the preparation of dossiers and 
reports for clinical trial purposes and the provision of 
scientific information for medical research purposes for 
U.K. and Anglo-Saxon territories. Participation in clinical 
trial work and close liaison with Sanofi Research, France, 
will form an important part of this appointment. 

The successful candidate will possess a higher 
scientific qualification and have experience of toxicology 
or pharmacology gained in the pharmaceutical industry or 
other research environment. Fluency in French is 
essential. 

Salary will be commensurate with experience and 
relocation assistance to S. Manchester will be provided if 
required. 

Applicants should apply in writing with full c.v. to:- 
Miss L. White, Personnel Officer. 



SANOFI U.K. LTD 

Regent House, 
Heaton Lane, 
Stockport SK4 1 AG 



sanofi 



National Institute for Medical Research 




JUNIOR TECHNICIAN/ 
TECHNICIAN-GENETICS DIVISION 

A Technician is required to assist in research 
work into microbial and molecular genetics, 
particularly in the field of DNA repair. 

Applicants will have at least 2 science 'A' levels 
or an ONC, and will probably hold an HNC or 
degree in Genetics, Biochemistry or a related 
subject. 

The Institute is situated in pleasant sur- 
roundings and provides good sports and social 
facilities. The salary, on an incremental scale 
from £3677 to £7550 per annum, is dependent 
upon age, qualifications and experience. 

Please telephone for an application form on 
01-959-3666 Ext. 218, or write to Mr A. J. 
Courtney, Assistant Personnel Officer, NIMR, 
The Ridgeway, London NW7 1AA quoting 
reference JT/T/G. 
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Protection of the 
Marine Environment 

Opportunities in Fisheries Research Laboratories 

DATA ANALYST- 
Lowestoft 

... to join a small team examining dispersion and mixing processes in 
the ocean. The work will involve the analysis of ocean current and 
hydrochemical data. Subsequently the successful candidate will analyse 
data from a SOFAR (neutrally buoyant) float dispersion experiment in 
the eastern North Atlantic beginning in 1 984. 

Candidates should have a good degree or equivalent in physical or 
environmental science, mathematics or statistics and, preferably, a 
background in oceanography, fluid dynamics or computer data analysis 
techniques. Ref: SB/75/AD. 

BENTHIC ECOLOGIST- 
Burnham on Crouch 

... to join a team monitoring offshore dumping sites under the Dumping 
at Sea Act, 1 974. The work involves systematic monitoring of sites to 
determine the effects of dumping sewage sludge, dredgmgs and 
industrial wastes. 

Candidates should have a good honours degree in a relevant disci- 
pline and experience in the identification of coastal and offshore benthic 
species. They should also have some knowledge of automatic data 
processing (multivariate analysis). Ref: SB/76/ 'AD. 

ANALYTICAL CHEMIST— 
Burnham on Crouch 

... to undertake and supervise all metal analysis work on a range of 
marine samples, and carry out development work where necessary. 

Candidates should have a good degree in chemistry, marine 
chemistry, or similar discipline, preferably with experience in the field 
and particularly in analysis of sea water samples. Ref: SB/77/AD. 



All posts have a commitment for sea going duties which, for the 
ecologist. involve the collection of samples for analysis in the 
Laboratory. 

Appointments are as Scientific Officer £5420-tC7395 with starting 
salary according to qualifications and experience. 

For further details and an application form (to be returned by 1 8 
March 1 983) write to Civil Service Commission, Alencon Link, 
Basingstoke, Hants, RG2 1 I JB, or telephone Basingstoke (0256) 6855 1 
(answering service operates outside office hours). Please quote 
appropriate reference. 

Ministry of Agriculture, 
Fisheries and Food 

- Scientific 

■Civil Services 



UNIVERSITY OF LIVERPOOL 

Department of Pharmacology and 
Therapeutics 

SENIOR RESEARCH 
ASSISTANT 

Applications are invited for a Senior 
Research Assistantship supported 
by Mersey Regional Health Author- 
ity, to work on the biochemistry of 
experimental diabetic neuropathy. 
Candidates should possess a higher 
degree in physiology, biochemistry 
or pharmacology. 

The appointment is for one year 
which it is hoped to renew for a 
further year. The initial salary will 
be £6375 pa. 

Applications (two copies) with the 
names of three referees, should be 
received not later than 11 March, 
1983, by The Registrar, The Univer- 
sity, PO Box 147, Liverpool L69 3BX. 
from whom further details may be 
obtained. Quote Ref RV/875/NS. 

UNIVERSITY OF DUNDEE 

Department of Biological Sciences 
There is a vacancy for a 
POST-DOCTORAL RESEARCH 
ASSISTANT 

available immediately until the end 
of 1984 to work with Professor J. A. 
Raven on a SERC financed 
investigation of the significance of 
"slippage" and protein turnover in 
the energies of shade-adapted 
phototrophs. 

Salary according to age and experi- 
ence on the Research and Anal- 
ogous Staff Range IA salary scale 
£6375 to £11 105. Further particu- 
lars are available from the Person- 
nel Officer. The University, Dundee 
DDI 4HN (Tel Dundee 23181, ext 
383) to whom applications (two 
copies) should be sent by 31 March, 
1983. Please quote Ref EST/23/83H. 

QUEEN ELIZABETH COLLEGE 
Kensington 
(University of London) 
Biochemistry Department 
POST-DOCTORAL RESEARCH 
ASSISTANT 

Applications are invited for a three 
year Post-Doctoral Research 
Assistantship to investigate factors 
involved in the control of protein 
turnover in cultured cells. 
Applicants should have experience 
in cell culture techniques and 
protein separation methods. 
Starting salary (Research Assistant 
Grade 1A) £6375 pa plus £1158 pa 
London Allowance. Further infor- 
mation is available from Professor 
D. Robinson, Biochemistry Depart- 
ment. 

Applications, together with the 
names and addresses of two referees 
to: Mrs J. Staight. Assistant Secre- 
tary, Queen Elizabeth College, 
Campden Hill Road. Kensington. 
London W8 7 AH. 



QUEEN MARY COLLEGE 

University of London 
Department of Materials 

LECTURER IN BIOMECHANICS 
Applications are invited for this new 
post in Biomechanics, funded as a 
selected academic initiative by the 
University of London. The Lecturer 
will work with Professor W. 
Bonfield to extend teaching and 
research in Biomechanics and 
Biomaterials. Current research 
projects include bone fracture and 
orthopaedic implant materials. 
Applicants should have a PhD in 
Materials Science and relevant 
post-doctoral research experience. 
Salary scale £6375-£13 505 pa plus 
£1158 London Allowance. 
Application forms and further 
details obtainable from The Secre- 
tary. Queen Mary College, Mile End 
Road, London El 4NS. to be 
returned by 16 March. 



LUDWIG INSTITUTE FOR CANCER RESEARCH 
(LONDON BRANCH) 
The Haddow Laboratory. 
Clifton Avenue. Sutton. Surrey SM2 5PX 
[In assocation with the Royal Marsden Hospital] 

RESEARCH TECHNICIAN 

to join a group studymg the Molecular Biology of expen- 
menta) models of breast cancer Applicants must have 
a degree or equivalenl m Biochemistry lor a related 
subrf-cl) and previous experience of biochemical lech- 
n-quns Experience ol call culture an advantage Salary 
according to age and experience, within the MRC if tit 
C49S8 lo C6993. plus f557 LW Applications with 
details of career and two referees should be sent to 
the Administrator, no later than 18 March. 1983. 



UNIVERSITY OE OXFORD 
SIR WILLIAM DUNN SCHOOL OF PATHOLOGY 

Technician (trade 7 
Salar> £8024-£9ffll2 

to be responsible for the day to day running and 
organisation of the department s cell bank and tor 
providing a central service within a large science 
department, a'ou will perform a wide variety of cell 
culture techniques and will produce virus in eggs 
Experience of working wilh materials ai low 
temperatures would be advantageous 

Applicants should have a comprehensive knowledge 
ol hssue culture techniques and some years experience 
•n a science laboratory 

Applications in writing together with ffte names and 
addresses ol two referees to The Administrator. Sir 
William Dunn School of Pathology. South Parks 
Road. Osford 0X1 3RE 



UNIVERSITY OF 
NEWCASTLE UPON TYNE 

Department of Geology 
Applications are invited from men 
and women for the post of 
TEMPORARY LABORATORY 
TECHNICIAN (RESEARCH) 
to join a research group in the 
Organic Geochemistry Unit. Duties 
will be to take charge of a gas 
chromatograph-mass spectrometer, 
and to assist in the operation and 
maintenance of a number of 
gas chromatographs. Candidates 
should possess HNC, HND or an 
equivalent qualification plus at 
least nine years experience includ- 
ing training period. The post is 
tenable for two years. Grade 6 salary 
scale £6892-£8232 pa. 
Written applications, giving details 
of age, qualifications, experience, 
present salary and the names and 
addresses of two referees together 
with copies of any formal quali- 
fications held, to Dr A. G. Douglas. 
Organic Geochemistry Unit, Drum- 
mond Building, The University. 
Newcastle upon Tyne NE1 7RU. 

UNIVERSITY OF LONDON 

SEMBAL CHAIR OF 

EXPERIMENTAL 

OPHTHALMOLOGY 

TENABLE AT THE 
INSTITUTE OF 
OPHTHALMOLOGY 
The Senate invite applications from 
medically or non-medically qual- 
ified people for this established 
Chair which is now vacant. The 
successful applicant, who will be 
expected to have wide experience in 
research, will be attached to the 
department within the Institute 
where his or her interests can best 
develop. The activities of the Sembal 
Professor will include research, 
teaching and related administrative 
duties. If medically qualified, clin- 
ical duties may also be included. 
Applications (11 copies) should be 
submitted to the Academic Regis- 
trar (NS), University of London. 
Malet Street. London WC1E 7HU. 
from whom further particulars 
should first be obtained. 
Closing date for receipt of applica- 
tions. 8 April. 1983. 

UNIVERSITY COLLEGE 
CARDIFF 

Department of Physics 

POST DOCTORAL RESEARCH 

ASSISTANT 

Applications are invited for a 
Research Assistant to join a 
research team using optical meth- 
ods for characterising small fibres. 
Experience of optical scattering/ 
diode arrays/microprocessors/fast 
data handling and processing would 
be an advantage. Applicants should 
have a PhD in Physics. The 
appointment will be made for a fixed 
period of three years, within the 
salary range RA 1A £6800-£7655 pa. 
Duties to commence as soon as 
possible. 

Applications (two copies) together 
with the names and addresses of two 
referees, should be forwarded to the 
Vice-Principal (Administration) and 
Registrar, University College, PO 
Box 78, Cardiff CF1 1XL. from 
whom further particulars will be 
available. Closing date. 11 March. 
1983. Ref 2543. 



MORE DUN RESEARCH INSTITUTE 

Honours Graduate 

with at keast three years research experience as 
microbiology/immunology required for a period of two 
years lo 10m a team working on the immunochemittry of 
Pasteurella fljP'11 x*Hx I on a grant funded by Hoechst 
UK Ltd. Salary L 6840- U 9 18 depending on qual- 
ifications and experience Superjnnja'ion Scheme 
Applications including curriculum vitae and names and 
addresses ol two referees, should be submitted to the 
Secretary, Animal Diseases Research Assocation, 
Moredun Institute, 408 Gilmerton Road, 
Edinburgh EH 1 7 7JH from whom further particu- 
lars can he obtained. 
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Registration Officer 



Lederle Laboratories is the fast growing, research based 
pharmaceutical division of Cyanamid of Great Britain Limited . 
Significant new product launches have resulted in our need for an 
additional Registration Officer. The work consists of the 
acquisition and assessment of scientific data in support of 
product licence applications for new and existing products in the 
UK and Eire. 

Have you the qualities we seek? Are you a Pharmacist or a 
graduate in biological sciences/chemistry looking to broaden 
your knowledge within the pharmaceutical industry? Can you 
communicate effectively, have you good organisational skills 
and the ability to write clearly, concisely and in an analytical 
manner? 

Your role in regulatory affairs will be as part of a team effort 
within the Medical Department. Previous industrial experience 
is desirable but not essential. 

Initially ring Fareham 230941 ( Ansaphone service) at any time 
after 12 noon each day to obtain an application form. 



CYANAMID 




TECHNICIAN— AN ALYTICAL 
CHEMISTRY 

To work with a team of chemists 
and engineers concerned with the 
analysis of combustion products. 
The job entails the collection of 
exhaust products from a variety of 
combustion sources (principally 
diesel engines) and the application 
of different analytical techniques 
including the use of automated 
HPLC and GC for the character- 
isation of exhaust components. 
Some development of both the 
collection methods used and the 
analytical techniques is involved as 
is the writing of appropriate tech- 
nical reports. 

Candidates should have an 
appropriate qualification In cliem- 
istry eg. HNC and have experience 
in some or all of the above functions. 
A general knowledge of computer 
based data processing methods 
would be beneficial. They should be 
capable individuals who show a high 
degree of self motivation and 
initiative, together with experience 
of team working. 

The company is located in West 
London close to Park Royal under- 
ground station and offers an oppor- 
tunity to work in a small company 
engineering research and devel- 
opment environment. Please apply 
in writing with brief details of age. 
qualification and experience to The 
Engineering Manager. SGRD 
Limited. Concord Road, London 
W3 OSE. 



IMPERIAL COLLEGE 

Department of Metallurgy and 
Materials Science 
TWO RESEARCH 
ASSISTANTSHIPS 

on a project funded by SERC and 
Dol to study the Production, 
Processing and Properties of 
Rapidly Solidified Aluminium Alloy 
Powders. 

One Research Assistant will work 
on powder atomisation and a 
process metallurgist with consid- 
erable research experience and 
knowledge of metal melting and 
fluid flow is required. For the second 
post, the Research Assistant will 
work on compaction and extrusion 
of the powders, on product struc- 
ture (including electron microscopy) 
and properties. The applicant 
should be an engineering or phys- 
ical metallurgist, ideally with some 
research experience. 
This is an exciting project in a devel- 
oping field of materials technology 
and there is already a team of staff, 
research students and technicians 
working on the project. 
Salary will be at an appropriate 
point on the Research Assistant 
scale. Applications with C.V. and 
names of two referees should be 
lodged by Friday 25 March. 1983, 
with Professor D. W. Pashley, FRS, 
Imperial College of Science and 
Technology, Department of Metal- 
lurgy and Materials Science. Prince 
Consort Road, London SW7 2BP. 



AGRICULTURAL RESEARCH COUNCIL 

FOOD RESEARCH INSTITUTE 

MATHEMATICIAN/STATISTICIAN 
(Scientific Officer/Higher Scientific Officer) 

A scientist is required to assist in modellfflg, experimental design and data analysis 
in support of the Poultry & Eggs Group. This programme includes assessment of 
physical, chemical, microbial and sensory changes that occur during storage and 
processing of poultry meat. The post is based in the Modelling Group of the Process 
Physics Division in close contact with research on product quality in terms of both 
physical and consumer attributes. 

Qualifications: First or upper second class Honours degree in Mathematics with 
an MSc in Statistics. At least two years' relevant post quali-fying experience 
required for appointment to the higher grade. 
Salary scales: HSO £6840-£9126 
SO £5422-£7399 

Further particulars and application forms from the Sectretary, Food 
Research Institute, Colney Lane, Norwich NR47UA. (Ref. 83/33). 
Closing date 14 March, 1983. 



mm 



MedKjl Research Council 
Centre 



LABORATORY OF 
MOLECULAR BIOLOGY 

RESEARCH ASSISTANT 



Biochemist r% graduates v>t\h experience in tissue culture techniques are invned to annl> for a 
vacancy which will occur in April 1983. The successful candidate will assist in a studs mi l)N-\ 
damage and repair processes in human tumour cells. 

Applicants should have a relevant degree or HNC. and preferably a working knowledge of nucleic 

acid biochemistry immunological techniques or en/ymology. 

Salary on a scale from 14**58 pa. depending upon background and experience. 

Applications in writing wiihin the next two weeks, with curriculum viiae and names of two 

professional referees, and quoting reference number C'O/9 (o: 

The Administrator. MRC Centre. University Medical School Mills Road. Cambridge ( 2QH- 



t^r^lStiuthampton 
%."f THE 

^Sxftf UNIVERSITY 



Department of 
Electrical Engineering 

Applications are invited tor a Lecturer in 
Instrumentation and Measurement in the 
Depart- men t of Electrical Engineeering. 
Candidates should have a good degree 
with supporting industrial or other pro- 
fessional experience. Teaching experi- 
ence desirable. Salary scale: £6375 x 
£430 (16)— £13 505 per annum (under 
review). 

The initial salary will depend on qual- 
ifications and experience. Further particu- 
lars may be obtained from Mr D. A. S. 
Copland, Staffing Department, The Uni- 
versity, Southampton, S09 5NH to 
whom applications (7 copies from United 
Kingdom applicants) should be sent not 
later than 30 April, 1983, quoting refer- 
ence no. 2047. 



UNIVERSITY OF 
BRISTOL 

Department of Electrical and Electronic 
Engineering 

RESEARCH 
ASSISTANT 

Electncal/Electronic Engineer or Physicist 
required to work on an SERC funded 
research project on the use of power 
M0SFET devices. 

The appointment is for one year starting 
as soon as possible Salary up to £7225 
per annum. 

Applications to Dr D. A. Grant, 
Department of Electrical and Electronic 
Engineering, Queens Building, University 
Walk, Bnstol BS8 1 TR. Telephone 
0272-24161, extension 404 



LECTURES MEETINGS AND COURSES 




Royal Postgraduate Medical School 



( University of London) 

MSC DEGREE COURSE IN 

EXPERIMENTAL PATHOLOGY 

(Toxicology) 

Applications are invited for the above, one-year, full-time course 

which is being offered from early October 1 983. 

Applicants should possess a first degree in medicine, veterinary 

medicine or an appropriate science subject. 

It is hoped that a number of Medical Research Council Studentships 

Wil be available. 

Further details and application forms are available from: 

School Office (MSc) 

Royal Postgraduate Medical School 

Hammersmith Hospital 

Du Cane Road 

London 

W 1 2 OHS Telephone: 0 1 743 2030 ext 35 1 

Closing date for applications: Friday I 3 May 1 983 
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College of Aeronautics 

Preparing today's engineers for 

the challenge off 

tomorrow's Aerospace Industry 

The Cranfield College of Aeronautics remains in the forefront of research and development for the world's 
changing aerospace industry 

Our reputation is built on the excellence of our test research and engineering facilities. 

Our future depends on the ability to prepare today's engineers for the challenge of tomorrow's industry — so that 
'Cranfield trained' will continue to be recognised as the mark of excellence in aeronautical engineering. 

To meet the industry's challenging needs we can now offer unique I and 2 year M Sc courses in a broad range of 
disciplines which include: 

* AERODYNAMICS & FLIGHT MECHANICS 

* DESIGN ENGINEERING - for Aircraft Offshore structures and Automobiles 

i\i AIR TRANSPORT — Engineering and Management 

Entry requirements: a degree or equivalent in engineering, science or mathematics. Aerospace experience 
would be ideal, but other candidates can benefit from a conversion course which can lead to an M Sc in two years. 

For further information, please contact Professor J. L Stollery College of Aeronautics, Cranfield Institute of 
Technology, Cranfield, Bedford. 



Where will you go this 
September? 

Now is the time for future graduates to 
think about a 

One Year Course 
in Crop 
Protection 

Capitalise on opportunities in the 
crop production and agrochemica! 
industries 

Contact: 

The Academic Registrar (NS) 
Harper Adams Agricultural 
College, Newport, 
Shropshire 
TF10 8NB. 

Telephone: 

Newport (0952) 81 1280 



LONDON SCHOOL OF HYGIENE AND 
TROPICAL MEDICINE 
TUC Centenary Institute of 
Occupational Health. 
Keppel Street. London. WC1E 7HT 

A one-day course: 
Solvents: Hazards. Measurement 
and Control 

April 20 1983 
£28.50 including refreshments 
Further information from Dr A Salmon, 
Short courses Organiser. 01-580-2386 



Cranfield 



BIOLOGY 

The science of the future 

If you want to join this exciting and expanding area, 
why not take a CNAA BSc [Honsl Degree in Earth and 
Life Studies at Derby Lonsdale College of Higher 
Education and specialise in Single I Honsl Biology 

Write for illustrated brochure to > 

The Admissions Officer, Derby Lonsdale College, 

Kedleston Road, DERBY DE3 1GB 



College of Higher Education 



THE BRITISH INDUSTRIAL BIOLOGICAL 
RESEARCH ASSOCIATION 

IMMUNOTOXICOLOGY 
COURSE 

A one-week residential workshop designed to provide a broad 
background knowledge to immunotoxicology and its signifance in 
general toxicology will commence on 1 1 April. It will be orientated 
towards participants with little formal knowledge of the subject 
and places will be limited to allow personal tuition. 

The course fee is £500+ VAT for tuition, hotel accommodation and 
all meals. 

For details please write to Dr K. R. Butterworth, BIBRA, 
Woodmansterne Road, Carshalton, Surrey SM5 4DS 
(01-643 4411). 



Portsmouth Polytechnic 

M Sc Biodeterioration of Materials 

Applications are invited for the above couth 
from suitably qualified student i {1st or 2nd class 
honours students). The course considers the 
biodeterioration of man made materials and 

producla (wood, ■tomd grain, food rntoiotMotogy. 

manna fouling), the causative organisms and 
methods of protecting pr oducts Recognised by 
SERC for Advanced course studentship. 

SERC/Cat* Studentship 

Applications are invited (as soon as possible) 
from 1st or 2nd (Division I) class honours 
students for work on the mtcrobtai decay of the 
timbers of the Tudor ship. Mary Rose. Protect 
supervision by Professor E. B Gareth Jones and 
Mrs M. Rule (Archaeological Director of the Mary 
Rosa Trust) 

Further information and application forms from 
the Administrative Assistant. Department of Bio- 
logical Sciences. King Henry I Street. Portsmouth. 
POI 2DY (Tel: 0705-827681. ext 322). 



STUDENTSHIPS 



THE UNIVERSITY OF BIRMINGHAM 
FACULTY OF MEDICINE AND DENTISTRY 

Department of Cancer studies 

The Cancer Research 
Campaign Studentships 

For three years from October 1983 for poet- 
graduate study leading to the degree of PhD, one 
student to participate m a study of cancer predis- 
posing disorders in man and the other to study 
mechanisms of tumour induction by viruses Both 
protects wis involve techniques in e eeul a r and 
molecular biology 

Candicates should have or expect to have a first or 
second class degree or equivalent qualifications in 
an appropriate discipline 

Application* should be made now to: Dr. P. H. 
Gellimore, Department of Cancer studies. The 
Medical School. Birmingham BIS 2TJ. 
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ARC Animal Breeding 
Research Organisation 
Post Graduate Research 
Studentship 

Reproductive Physiology 



Applications are invited from 
graduates, or students expecting to 
graduate in 1983, with a first or upper 
second class honours degree in a bio- 
logical science, veterinary medicine or 
medicine. 

The preferred area of study will be 
variation In the control of gonad- 
otrophin release in sheep and cattle by 
the feed-back of gonadal hormones 
and its influence on the number of 
eggs shed. 

The student will Join a small group 
studying the genetic and physiological 
control of reproduction and will be 
expected to register for a higher 
degree with Edinburgh University. 
Applications giving full curriculum 
vitae and names of two referees to: 
The Secretary, Animal Breeding 
■ Organisation, West Mains 
nburgh EH9 3JQ. 

Is 18 



March. 1983. 



THE POLYTECHNIC 
WOLVERHAMPTON AND 
HARPER ADAMS 
AGRICULTURAL COLLEGE 
SERC CASE STUDENTSHIP 
To study the effects of the fungicide 
propiconazole on the physiology and 
pathology of the flag leaf of winter 
wheat. 

Sponsored by Ciba-Geigy Agro- 
chemicals UK Ltd who will make an 
annual payment to the student (ad- 
ditional to the normal SERC grant), 
the project is part of an on-going 
collaborative programme between 
Dr W. P. Davies and P. Kettlewell, 
Harper Adams, J. M. Smith, Ciba- 
Geigy, and the Polytechnic. 
Commencing October 1983 and ten- 
able for three years, the successful 
candidate will have a First or Upper 
Second Class Honours Degree in 
Plant Biology, Agricultural Science 
or related discipline and will be 
registered for a higher degree. 
Applications with curriculum vitae 
and two referees by 11 March, 1983 
to Dr T. J. Hocking, Department 
of Biological Sciences, The 
Polytechnic, Wulfruna Street, 
Wolverhampton WV1 1LY. 



ARC Animal Breeding 
Research Organisation 
Post Graduate Research 
Studentship 

Quantitative Genetic 
Methods in 
Animal Breeding 

Applications are invited from 
graduates, or students expecting to 
graduate in 1983, with a first or upper 
second class honours degree in animal 
science, preferable with some back- 
ground in genetics or biometry, 
though further training in these 
subjects is available. 

The preferred area of study will be 
to analyse the effects of selection for 
birth-coat type on production traits in 
sheep. The data will be made available 
and the appropriate training in use of 
computer will be provided. 

The student will join a small group 
studying quantitative genetic 
methods In animal breeding, and will 
be expected to register for a higher 
degree with Edinburgh University. 
Applications giving full curriculum 
vitae and names of two referees to: 
The Secretary. Animal Breeding 
Research Organisation. West Mains 
Road. Edinburgh EH 9 3JQ 
Closing date for applications is 18 
March. 1983. 



HOUGHTON POULTRY 
RESEARCH STATION 

RESEARCH 
STUDENTSHIP 

Applications are invited for a Post 
■ te Research Fellowship financed by 



graduati 
the Agn 



Agricultural Research Council 

The award is tenable for three years from 
October 1983 in the Department of 
Parasitology at Houghton Poultry 
Research Station. 

The successful applicant will undertake 
research into the genetics of coccidial 
jarasites (Eimeria), particularly the 
i of selected genetic markers in 
experiments. 



Applicants must have, or be likely to 
obtain, a First or Upper Second Class 
Honours Degree in a Biological Science 
and, preferably have an interest in 
genetics. The successful applicant will be 
expected to register for a PhD. 

Further details and application forms from 
John Andrews. Secretary, Houghton 
Poultry Research Station, Houghton. 
Huntingdon, Cambs PE17 2DA. Tele- 
phone: St Ives (0480) 64101. Closing 
date for applications 31 March. 1983 



ANIMAL 
ASSOCIATION 

Moredun Institute, Edinburgh 
AN AGRICULTURAL RESEARCH 
COUNCIL 

RESEARCH STUDENTSHIP 
for work on listeria! encephalitis, an 
increasingly important condition in 
ruminants, is available for three 
years from October, 1983. Applcants 
should have or expect to gain this 
year, a veterinary/first or upper 
second class honours science degree, 
should be under 30 years of age, and 
must be acceptable by the Univer- 
sity of Edinburgh for registration 
for a post-graduate research degree. 
A maintenance grant of not less 
than £2245 (£2573 for a veterinary 
graduate) with certain additional 
allowances will be payable. 
Prospective applicants are invited 
to send their curriculum vitae, 
together with the names and 
addresses of two referees to: The 
Secretary, Animal Diseases 
Research Association, Moredun 
Institute, 408 Gilmerton 
Edinburgh EH 17 7JH. 



RESEARCH STATION 

ARC RESEARCH STUDENTSHIP 
Applicants are invited for an Agri- 
cultural Research Council post- 
graduate Studentship for research 
on "The role of soil-inhibiting 
arthropods in losses os seedling 
vegeta tables". 

The studentship will be tenable 
from 1 October, 1983 for up to three 
years at the NVBS with a view to 
reading for the degree of PhD, 
Candidates should hold or expect to 
attain by mid-1983, a first or upper 
second class Honours degree in 
Agricultural or Biological Sciences, 
with emphasis on Agricultural Zool- 
ogy, Applied Entomology. Crop 
Protection or similar relevant 
special subjects. 

Further particulars and an applica- 
tion form from the Secretary, 
National Vegetable Research 
Station, Wellesbourne, Warwick 
CV359EF. Tel Stratford upon Avon 
840382. 

SERVICES 

ACCURATE 

COMPETITIVE TYPING 
Tel Crayford 56006. 



FOR Ru/De/Fr Life-Science trans- 
lations consult, Michael Dennis 
074 374489. 

FOR SALE 

TEKTRONIK 2215 SCOPE 

60MHg, sweep delay, almost new, 

bargain £700+ VAT (£300 off!). Cata- 
logue J. E. Sinclare & Co. 82 
Plums tead Common Road, SE18. 

FELLOWSHIPS, GRANTS, 
SCHOLARSHIPS 

BRUNEL UNIVERSITY 

Department of Non-Metallic 
Materials 

RESEARCH FELLOWSHIPS 
Applications are invited for 
fellowships to work on "novel 
developments in plastics injection 
moulding technology". Candidates 
must be well qualified Graduates 
with successful experience in 
polymer processing or morphology 
studies. 

The positions are for a period up to 
three years from an early date. 
Salary will be on a scale £7225-£9370 
pa, plus £ 1 1 58 pa London Allowance, 
with USS benefits. 
Application forms from the Person- 
nel Secretary, Brunei University, 
Uxbridge, Middlesex UB8 3PH, or 
Tel Uxbridge 37188, ext 49. 
Closing date: 18 March, 1983. 

THE UNIVERSITY OF SYDNEY 



PROFESSOR HARRY 
RESEARCH FELLOWSHIP IN 
PHYSICS 

Applications are invited for the 
above postdoctoral fellowship for 
research in Physics in the Univer- 
sity of Sydney. 

The annual stipend shall be within 
the range for University of Sydney 
Postdoctoral Research Fellowships 
(currently A$20 461 to A$21 024 
pa).The Fellowship is tenable for 
one year but may be renewed from 
year to year. 

Application forms and further 
information may be obtaned from 
the Registrar (Scholarship Section), 
University of Sydney, NSW 2006, 
Australia, with whom applications 
close on 29 April, 1983. 

APPOINTMENTS 
WANTED 

INSTRUMENTATION 

MSc (Physics), male, 33, over 6 years 
laboratory and field experience in 
design, construction, debugging 
maintenance and repair of scientific 
instruments (electronics, analogue 
and digital, optics, pneumatics, etc.), 
seeks job in London area. Prepared 
to travel. P.O. Box 19106, WGTN., 
New Zealand. 

FREELANCE 

scientific editing, abstracting and 
indexing sought by experienced 
chemist (BSc, MHnf Sci), in English 
or French, H. Schofield, 8 Joynson 
Street, Sale. Cheshire. 



ANGLISH INTO ENGLISH 

Experienced author puts polish on 
texts translated into English. 
Instruction manuals de-fogged. 
Parsons. 21 Kingsley Place, London 
N6 5EA. Tel 01-340 4695. 

LOANS FROM £100-£500 

to postgraduate scientists for 
research or other purposes. Salaried 
Staff. London Loan Co Ltd, 175 
Regent Street, London Wl. For 
written quote reply 01-734 1795. 



new 

scientist 



MICROFILM EDITION: 

Fiche or 35mm Roll Film 
including indexes and backruns 
Current subscription on 
microfiche: £30 00 + VAT (Inland) 
$90 00 (Airmail) Back sets: 
£35-00 + VAT per year. Complete 
set of Indexes: £15 00 + VAT. 
Enquiries to Oxford Microform 
Publications, 19a Paradise Street, 
Oxford OX1 1LD Telex: 83147. 
Ref: OMP. Tel: (0865)46252. 

INDEXES: 

Published quarterly, six weeks 
after the end of each quarter. 
Current indexes are included with 
all non-agency subscription 
copies, and do not need to be 
ordered separately. But back 
numbers (£1-75 per index 
including postage) for the past six 
years can be ordered from New 
Scientist Readers' Services Dept., 
New Science Publications, 
Commonwealth House, 1-19 New 
Oxford Street. London WC1 A 
1 NG. Payment with order. Cheques 
made payable to New Scientist. 

BINDERS: 
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IN Fritz Lang's famous film Metropolis. 
which is about the future and about as 
accurate as any forecasting of the future 
turns out to be. a robot agitator is formed in 
the shape of a young woman. The process 
necessitates rings of light oscil- 
lating up and down the body of 
the robot. Apart from the light- 
ning that brings Frankenstein's 
monster to life, I can think of no 
other appearance of physics in 
films that incidentally have 
science in them. 

What we get is chemistry. 
Almost always anyone with a 
white coat in a film is messing 
about with retorts, pouring 
liquids into flasks and changing 
the colour of the contents. He is 
frequently wrapped in the mists 
of carbon dioxide and seen 
against a background of bubbles 
travelling along glass tubes. 
Even when brains are being 
removed from their dead owners 
and implanted into living 
people, or fiends from outer 
space being fought to a standstill, nine 
times out of ten the magic weapon is the 
result of dubious chemistry. It must be the 
influence of Jekyll and Hyde, which has 
been strong since John Barrymore grew 
long teeth and took to scuttling about dark 
expressionist streets, bashing and killing. □ 

PETER Brancazio. of Brooklyn College's 
Department of Physics, contributes a 
paper to a recent scientific meeting in New 
York on the physics of judging a fly ball. A 
fly ball, I take it. is the baseball equivalent 
of a skier in cricket, so the problem of how 
a fielder knows where to go. where to place 
his hands to catch, it is the same. 

Brancazio points out that no-one can be 
taught how to make the right judgments. It 
is, in his words, completely self-taught on a 
non-verbal level. There have been attempts 
at explanation. One theoriser, Seville Chap- 
man, put forward the idea that a fielder 
used trigonometry without realising what 
he was doing, making unconscious calcu- 
lations from the rate at which the tangent of 
the angle of the elevation of the ball 
changes. (Brancazio, clearly a literary chap, 
called his paper, "Looking into Chapman's 
Homer", a joke more obvious in the US). 
He scouts Chapman's explanation on the 
grounds that aerodynamic forces change 
the trajectory of the ball from that of a 
perfect parabola and that would ruin the 
results of calculation based on the tangent. 
Deeper levels, he surmises, are at work. 

So are much larger questions. Nobody is 
quite sure how anyone accurately judges 
where a moving object is in space and 
adjusts body movements to cope with it 
appropriately. It is not only a matter of two- 
eyed vision, because one-eyed people can 
also do the trick. Brancazio suggests that 
sensors in the inner ear may be providing 
the information that sends a fielder to the 
right spot, not doing it well to begin with, 
but improving with experience. 

For what it is worth. I think he may be 
right, because it is possible to find objects in 



space from remembered information. If 
you look at, say, a door in a lighted room 
for a second and then switch the light out. 
you will be able to place your hand on the 
door-knob in the dark pretty accurately. □ 




nologically impossible were much to the 
fore. It all reminded me of what I received 
when I dared to make some mild criticism 
of the habits of cyclists and for much the 
same reason. Few of the writers of the 
letters stuck to the point. 

I had said that the world in 
1984 will not be much like that 
in Orwell's novel. I did not say 
that the world was in a sorry 
state, that it contained no 
dangers or that there was an 
absence of sinister-looking 
developments. What I said was 
specifically about particular 
features described individually 
in the novel. I hope that is plain. 
I had an unpleasant suspicion 
that some of the letter writers 
were rather disappointed that 
1984 will not see an enormous 
ministry for rewriting history 
and so on. □ 



r 



UNTIL recently when I went to a confer- 
ence on security in libraries and other 
collections I had not the slightest knowl- 
edge of the seamy side of that world or any 
idea that it had one. Since then I have heard 
of hundreds of books being nicked from 
what was the British Museum Library and 
of surreptitious razor blades removing 
priceless illustrations from ancient works. I 
had thought that high crime was dog-caring 
and the highest of all writing comments in 
the margin. 

Over the weekend I heard of the case of 
the disappearing Times Atlas, the one in 
five volumes. In a famous library some- 
body found that the first two volumes had 
vanished. Nobody had been seen carrying 
the two large and heavy books out. A care- 
ful watch was mounted and nothing 
observed. Nevertheless volumes three and 
four also vanished, as if in a conjuring trick. 

It occurred to someone in the library that 
whoever had stolen the four volumes would 
certainly be after the fifth to complete his 
collection, so instead of watching people 
they watched the surviving book. 

Lo and behold, the thief was caught red- 
handed. He had been using an ingenious 
method. The library was heated by warm 
air fanned through a grille. He had been 
unscrewing the grille, dropping the books 
into the duct behind, and replacing the 
grille. The books fell to the basement boiler 
room, where they were recovered by the 
thief. He then marched out of the front 
door, beyond the scrutiny of the librarv 
staff. 

Hardly a baffling puzzle for Holmes, I 
agree, but it shows what the fever to own 
books, or just to have them around to 
consult, may drive someone to do. I like to 
be charitable. The thief may simply have 
been stealing the books to sell. 

BOY. DID I catch it for my remarks 
about George Orwell's 1984. Abuse, 
suggestions of courses of action for me to 
follow that are physically and tech- 



N MAKING float glass, 
molten glass is floated on 
molten metal, so as to smooth it 
perfectly on both sides. Daedalus mused 
that if the metal was not uniformly heated, 
upwelling convection cells would form 
within it. They would perturb the metal- 
glass interface, imposing a shallow large- 
scale dimple pattern on the resulting glass 
sheet. Daedalus sees this as the basis of a 
splendid new pictorial technology. A 
conventional dimple pattern pane, of 
frosted glass, he points out, is a complex 
lens. Illuminated from behind, it shows a 
complicated pattern of highlights (where 
light is focused) and dark regions (from 
which it has been diverted). With a care- 
fully enough computed dimple pattern, 
such a sheet could show any desired image. 
It would be a sort of stained glass, drawing 
its picture not in colour but in brightness. 
So DREADCO physicists are deducing the 
contours needed to produce elementary 
images, and seeking ways of imposing these 
contours on a molten metal-glass interface. 
Convection cells will probably not do. But 
if the metal is placed in a big magnetic field 
(the Earth's field may do), then electric 
currents in it will produce well-defined 
surface-perturbing mechanical move- 
ments. Under computer control, these 
should exactly define the imaging surface. 
For a contoured-glass image to be seen at, 
say, 30 m, the typical radii of curvature of 
the glass will be quite shallow, about 1 5 m. 

This elegant new art form will be made 
even richer because different viewpoints 
will reveal different images. An observer 
only 10 m away will see an image produced 
by those elements of the glass surface with 
radii of curvature around 5 m. With 
enough computational skill, a contoured 
"stained-glass" window in a church, say, 
could show a whole sequence of devotional 
images as someone walked down the aisle 
towards it. Sideways movement would 
produce much smaller variations, enough 
to give an image of vitality and movement. 
But no matter what path an observer 
followed, it would not be possible to 
provide him with stained-glass cinema. □ 
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AN INVITATION F8H NOMINATION TO 

THE KING FAISAL INTERNATIONAL 
PRIZE FOR SCIENCE 

The General Secretariat of the King Faisal 
International Prize, at Riyadh, Kingdom of Saudi 
Arabia, has the honour to invite the Universities, 
Academies, Educational Institutions and research 
Centres all over the World to nominate the qualified 
candidates for the King Faisal International Prize to be 
awarded for Science in the field of: 

PHYSICS 

which has been postponed to Rabi-al-Awal 1404 AH, 
i.e. January 1984. 

The Prize consists of: 

(a) A certificate in the name of the winner containing 
abstract of his work that qualified him for the prize. 

(b) A precious medal. 

(c) A sum of two hundred and fifty thousand Saudi 
Riyals (S.R. 250,000). 

The following are the conditions for the nominations: 

1 . A nominee must have accomplished an outstanding 
academic work in the subject of the prize leading to 
the benefit of mankind and enrichment of human 
thought. 

2. The work submitted with the nomination of the 
prize must have already been printed and 
published. If possible an abstract in Arabic should 
be attached if the work is published in any other 
language. 

3. The prize will be awarded for specific original 
research but the lifetime background of work will be 
taken into account. 

4. The specific work submitted must not have been 
awarded a prize by any international educational 
institution, scientific organization, or foundation. 

5. The nomination must be submitted by leading 
members of recognised educational institutions and 
of world-fame, such as Universities, Academies 
and Research Centres. The nominations of other 
individuals and political parties will not be accepted. 

6. The nominations must give full particulars of the 
nominee's academic background, experiences 
and/or his publications, copies of his educational 
certificates, if available, and three 6 x 9cm 
photographs. The nominee's full address and 
telephone number are requested. 

7. The nominations and works in ten copies are to be 
sent by registered airmail to the General 
Secretariat, King Faisal International Prize, P.O. 
Box 22476, Riyadh, Saudi Arabia. 

8. The latest date for receipt of the full nomination 
with copies of works is the 12th of Dhu Al-Qe'dah, 
1403 AH. i.e. the 20th of August 1983. 

9. No nomination papers will be returned to the 
senders. 

10. Enquiries should be made, and nominations should 
be sent, to the Secretary General of the King Faisal 
International Prize, P.O. Box 22476, Riyadh, 
Kingdom of Saudi Arabia, Telex: 204667 PRIZE SJ. 



1 Scientific, educational, medicai and 
industrial laboratory equipment, services 
and supplies. 

2 Medical electronics. 

3 Analytical, Biochemical and Research 
Instrumentation. 

4 Electronic measuring and testing 
equipment. 

5 Measurement control systems and 
instrumentation. 

IT ALL 
ADDS UP 
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TECTRONICA 




incorporating Labex and LabTechnology 
14 - 17 June 1983. Earls Court, London. 



Opening times: 



14th-16th June 0930 - 1730 

17th June 0930- 1600 

Organised by : 

Industrial ana Trade Pairs Limited, 
Radcliffe House, 
Blenheim Court, 
Solihull, West Midlands B912BG 
Tel: 021-705 6707. Telex: 337073. 




Please send me further details on Tectronica '83. 

| NAME 

| COMPANY 

I 
I 
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Post to: Industrial and Trade Fairs Limited, Radcliffe Mouse, 
Blenheim Court, Solihull, West Midlands B91 2BG England. 
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The Data General Tradition: 
Is it a good thing? 



What in the world would possess us to produce 
a pair of computers with much of the performance at 
half the price of the most popular 16-bit Real-Time 
computers we make? 

Tradition. 

For as long as we have been in business when- 
ever we could offer more computer for less, we have 
always done so. 

In this case, we designed the architecture, reliability 
and compatibility of our Eclipse family of computers 
into a single chip CPU. 

The results of that achievement are the S/20 and 
S/120 microEclipse systems you see here. 

Those who have been working with our 7" x 9" 
micro boards will be pleased to hear that the S/20 
follows that form factor. And those used to our 15" 




form factor will be pleased to hear that the S/120 
follows that tradition. 

Both the S/20 and the S/120 have the Eclipse 
instruction set and standard Data General I/O buses. 
You can also take advantage of all the codes, all the 
interfaces, all the peripherals already available. 

Like the other computers in the Eclipse family, the 
S/20 and S/120 have some highly reliable features. 
Like automatic self-test on power up. Byte parity on 
the S/20. And on the S/120, an advanced error check- 
ing and correction technique implemented through a 
"sniffing" function. 

State-of-the-art technolo gy 
where it ou g ht to be. 

At the heart of these computers is a single chip 
16-bit CPU with features such as parallel architecture, 
prefetching and floating point, as standard. (Those 
with a penchant for greater speed can opt for our bit- 
sliced Schottky Floating Point Processor.) 

We're also supporting this new hardware tech- 
nology with state-of-the-art software. By introducing 
our new Micro Processor/Advanced Operating 
System (MP/AOS). The first 16-bit Real-Time multi- 
processing Operating System with state-of-the-art 
features like multiple processes and hierachical file 
structures, synchronization of event-driven tasks both 
within system and application. And a Text Control 
System that allows you to reconstruct the history of 
every module in a program. Which makes revisions 
go a lot faster. 

These two new computers conform to our 
Tradition, which is a very good thing for every- 
one working on 16-bit Real-Time projects. And 
even more of a good thing for everyone who is 
already doing so with our Eclipse family of 
computers. You now have two more good 
things to choose from. 

For more information, contact your local 
Data General Office, or return the coupon. 



To: Technical Production Division, Data General Ltd, Hounslow 
House, 724-734 London Road, Hounslow, MiddlesexTW3 1PD. 
Tel: 01-572 7455. The Data General tradition sounds like a good 
thing. Please send information on S/20 and S' 120. 

Name 

Position . _ — 

Company 

Address 



.Tel. 



i w Data General 

We deliver the goods that deliver the goods. 



